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Quantum interference phenomena are
widely viewed as posing a challenge to
the classical worldview. Feynman even
went so far as to proclaim that they are
the only mystery and the basic peculiar-
ity of quantum mechanics. Many have
also argued that basic interference phe-
nomena force us to accept a number of rad-
ical interpretational conclusions, includ-
ing: that a photon is neither a particle
nor a wave but rather a Jekyll-and-Hyde
sort of entity that toggles between the
two possibilities, that reality is observer-
dependent, and that systems either do not
have properties prior to measurements or
else have properties that are subject to
nonlocal or backwards-in-time causal influ-
ences. In this work, we show that such
conclusions are not, in fact, forced on us
by basic interference phenomena. We do
so by describing an alternative to quan-
tum theory, a statistical theory of a clas-
sical discrete field (the ‘toy field theory’)
that reproduces the relevant phenomenol-
ogy of quantum interference while reject-
ing these radical interpretational claims.
It also reproduces a number of related in-
terference experiments that are thought
to support these interpretational claims,
such as the Elitzur-Vaidman bomb tester,
Wheeler’s delayed-choice experiment, and
the quantum eraser experiment. The sys-
tems in the toy field theory are field
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modes, each of which possesses, at all
times, both a particle-like property (a dis-
crete occupation number) and a wave-like
property (a discrete phase). Although
these two properties are jointly possessed,
the theory stipulates that they cannot
be jointly known. The phenomenology
that is generally cited in favour of nonlo-
cal or backwards-in-time causal influences
ends up being explained in terms of infer-
ences about distant or past systems, and
all that is observer-dependent is the ob-
server’s knowledge of reality, not reality it-
self.
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1 Introduction

The third book of Feynman’s celebrated Lectures
on Physics [1] begins with a famous quote con-
cerning the double-slit interference experiment in
quantum theory:

In this chapter we shall tackle immedi-
ately the basic element of the mysterious
behavior in its most strange form. We
choose to examine a phenomenon which
is impossible, absolutely impossible, to
explain in any classical way, and which
has in it the heart of quantum mechan-
ics. In reality, it contains the only mys-
tery. We cannot make the mystery go
away by “explaining” how it works. We
will just tell you how it works. In telling
you how it works we will have told you
about the basic peculiarities of all quan-
tum mechanics.

This kind of claim, that the basic phenomenol-
ogy of quantum interference resists explanation in
terms of a classical worldview and indeed, that
it captures the essence of quantum theory, is
widespread. It is the purpose of this article to
dispute it.

What, exactly, is purported to be mysteri-
ous about quantum interference? Consider the
double-slit experiment, where a quantum sys-
tem (a photon, for instance) impinges on a plate
pierced by two slits, and is subsequently detected
on a distant screen. The system exhibits wave-
like behaviour insofar as it leads to an interference
pattern on the screen. It exhibits particle-like be-
haviour insofar as it is only ever detected at a
single location on the screen and insofar as the
interference pattern on the screen can be made
to disappear if a measurement is made of which
slit it passed through. 1 Thus, a quantum system
seems to behave in a manner that is inconsistent

1The puzzle regarding wave-particle duality was cen-
tral to Einstein’s early thinking regarding quanta. More-
over, the standard thought experiment on how to ex-
perimentally toggle between particle-like and wave-like
behaviour—as with so many thought experiments in the
foundations of quantum theory—seems to originate with
Einstein. It is attributed to him by Bohr in the following
passage of [2]:

The extent to which renunciation of the visual-
ization of atomic phenomena is imposed upon
us by the impossibility of their subdivision is
strikingly illustrated by the following example
to which Einstein very early called attention
and often has reverted. If a semi-reflecting mir-
ror is placed in the way of a photon, having two
possibilities for its direction of propagation, the
photon may either be recorded on one, and
only one, of two photographic plates situated
at great distances in the two directions in ques-
tion, or else we may, by replacing the plates by
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with the hypothesis that it is a particle following
a classical trajectory, and also inconsistent with
the hypothesis that it is a wave with an amplitude
at every point in space.2

It is often suggested, therefore, that a quan-
tum system is a Jekyll-and-Hyde sort of entity,
behaving sometimes as a particle and sometimes
as a wave, and toggling between these two be-
haviours depending on the experimental circum-
stances. Furthermore, it is generally thought that
there is no possibility of recovering the two sorts
of behaviours as two perspectives on a single type
of reality for such a system3. This view can be
summarized as endorsing the complementarity of
the wave and particle behaviours, to use the ter-
minology popularized by Bohr.

Moreover, the fact that the experimentalist can
freely choose how to measure the system is some-
times taken to imply that they can freely choose
whether the system at a given time is a particle
or a wave. This, in turn, is often taken to imply
that reality is observer-dependent.

Finally, it is often noted that when one has
an option of either placing a detector at one of
the slits, or not doing so, it is a challenge to pro-
vide an explanation of how this choice determines
whether there is interference or not. Specifically,
whenever the detector is present at a slit and the
quantum system is not found there, one can con-
clude that it definitely passed through the other
slit. But in that case, how could the system know
whether or not a detector was in fact present at
the first slit, far away? And yet it seems that it
needs to have this information, as this determines

mirrors, observe effects exhibiting an interfer-
ence between the two reflected wave-trains. In
any attempt of a pictorial representation of the
behaviour of the photon we would, thus, meet
with the difficulty: to be obliged to say, on the
one hand, that the photon always chooses one
of the two ways and, on the other hand, that it
behaves as if it had passed both ways.

2Recall that in classical physics, particles and waves are
two distinct types of entities. The essence of a classical
particle is to have a definite position in space, while the
essence of a classical wave is to have an amplitude at each
point in space.

3That is, it is generally thought that the situation is
unlike what occurs in relativity theory, wherein the differ-
ing descriptions of observers moving inertially with respect
to one another are recovered as different perspectives on
a single reality.

whether or not it is allowed to appear at positions
corresponding to the minima of the interference
pattern on the distant screen. In this sense, the
phenomenology of quantum interference seems to
resist an explanation in terms of local causal in-
fluences.

To summarize, not only is the basic phe-
nomenology of quantum interference experiments
thought to capture the essence of quantum the-
ory, but it is taken by some to support the fol-
lowing three interpretational claims:

• Wave-particle complementarity—i.e.,
that a photon is neither a particle nor
a wave, but rather sometimes one and
sometimes the other, with no possibility of
a unified description of these two aspects.4

• The observer dependence of reality—
i.e., that an experimenter may determine
whether a photon is a particle or a wave,
simply by her choice of how to observe the
photon.

• The failure of explanation in terms of
local causes—i.e., either no causal explana-
tion of quantum interference exists (a kind
of anti-realism), or else if such an explana-
tion does exist, it requires radical types of
causal influences, e.g., influences that prop-
agate faster than light or backwards in time.

There are several variants of the standard
quantum interference experiment that have been
studied and which have been claimed to further
elucidate what is mysterious about quantum in-
terference and to further support one or more of
the three interpretational claims.

Elitzur and Vaidman have described a dra-
matic ‘bomb-tester’ thought experiment to ar-
gue for the possibility of ‘interaction-free’ mea-

4This impossibility of a single unified description is cen-
tral to Bohr’s notion of complementarity, which is why
we speak of ‘wave-particle complementarity’. The term
‘wave-particle duality’ could also be used here, but its in-
terpretational connotations are less clear. Note that the
term ‘complementarity’ is sometimes used in a weak sense
to mean a denial of the possibility of jointly measuring
some pair of quantities rather than the stronger sense of a
denial of the possibility of their being jointly well-defined.
We have in mind the strong notion here. Bohr seems to
have believed that the weak notion implies the strong no-
tion (textual evidence in favour of this claim is provided in
footnote 8 of Ref. [3]), but the sort of account presented in
this article and elsewhere demonstrates that it does not.
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surements and thus for the existence of nonlocal
causal influences [4].

Wheeler proposed what has come to be known
as the ‘delayed-choice experiment’ where it seems
that one can choose whether a photon behaves
like a particle or like a wave based on a decision
that is made after the photon is already inside
the interferometer [5]. The lesson he took from
this was that one must give up on a certain type
of realism: namely, that the past has no exis-
tence until it is recorded in the present. Others
have interpreted the experiment as evidence for
backwards-in-time causation [6, 7].

The quantum eraser [8] is an experiment in
which information about a photon’s path is en-
coded in an auxiliary quantum system in such
a way that one can later choose to measure the
auxiliary system and learn which-way informa-
tion about the photon, in which case there is no
interference pattern, or one can implement a com-
plementary measurement on the auxiliary system
which recovers an interference pattern for each
of its outcomes. (In the latter case, the which-
way information is thought to be ‘erased’ from
the auxiliary system, hence the name.) The nov-
elty here is that the choice of what to measure on
the auxiliary system can be made even after the
interference experiment is over. This has been
interpreted as supporting the conclusion that is
often drawn from Wheeler’s delayed-choice exper-
iment, that whether a quantum system behaves
like a particle or a wave inside the interferome-
ter is influenced by a decision that is made in its
future.

In this work, we demonstrate that the ba-
sic phenomenology of quantum interference—i.e.,
the precise phenomenology that has been claimed
to capture the essence of quantum theory— does
not, in fact, pose a challenge to the classical
worldview, nor force us to accept any of the three
interpretational claims. We do so by introduc-
ing a classical statistical theory that reproduces
this phenomenology and that fails to support any
of the interpretational claims. This theory is a
version of the ‘toy theory’ introduced by one of
the authors in Ref. [9].5 Specifically, it is an ap-

5A more formal treatment of the toy theory that ap-
peals to symplectic structure and that can be applied
to both discrete and continuous-variable systems can be
found in [10]. It is also shown there how for dimensions
that are an odd prime, the toy theory reproduces the

plication of the theory-construction technique of
Ref. [9], which is a type of ‘quasi-quantization’
procedure, in the language of Ref. [10]. This pro-
cedure begins with a classical theory of some de-
gree of freedom, considers the statistical version
of that theory (wherein an observer may have un-
certainty about the physical state) and then im-
poses an ‘epistemic restriction’, which restricts
the allowed states of knowledge of the observer.
We here apply it to the case of a classical discrete
field theory. The fundamental systems of the dis-
crete field theory are modes, each of which has
both a particle-like property (a discrete occupa-
tion number) and a wave-like property (a discrete
phase). The epistemic restriction stipulates what
states of knowledge about the properties of modes
are possible. For instance, it stipulates that the
occupation number and the phase, though simul-
taneously well-defined, cannot be simultaneously
known. We refer to this theory as the ‘toy field
theory’.

We show that if nature was described by the
toy field theory rather than quantum theory, then
the phenomenology of quantum interference ex-
periments (specifically, those aspects that are
typically regarded as problematic) would be re-
produced, but none of the interpretational claims
would hold. That is, in the toy field theory, there
is a single reality wherein each system has both
particle-like and wave-like properties at all times,
these properties and their dynamics are in no way
observer-dependent, and the phenomenology can
be explained entirely in terms of local causal in-
fluences.6

Other realist interpretations of quantum the-
ory, such as Bohmian mechanics [21], also man-
age to provide an account of interference phe-
nomenology without positing the observer depen-
dence of reality or wave-particle complementarity

predictions of stabilizer quantum mechanics [11], while
for continuous variables, it reproduces the predictions of
‘quadrature quantum mechanics’. Refs. [12, 13] builds on
this work by providing a formal characterization of the
state update rule for the toy theory and elucidating fur-
ther the relationship between the toy theory and stabilizer
quantum mechanics. Many other works have been moti-
vated in some way by the toy theory [3, 14–20].

6Along the way, we describe the toy-theoretic counter-
parts of the second-quantized and first-quantized descrip-
tions of interference experiments and discuss the implica-
tions for how best to understand the relationship between
these.
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and they manage to provide an account of some
of the interference phenomenology without vio-
lating locality. A recent article by Blasiak [22]
provides another example of such an approach.
In Appendix B, we discuss the ways in which the
toy field theory differs from these models. We
note, in particular, that it preserves a stronger
notion of classicality. Furthermore, we show that
it provides a local account of aspects of interfer-
ence phenomenology that these models require
nonlocality to reproduce, such as the quantum
eraser experiment. The toy field theory is thereby
distinguished from these prior models insofar as
it establishes that this richer interference phe-
nomenology does not imply the failure of expla-
nation in terms of local causes.

It is important to note that there do exist
aspects of the phenomenology of quantum in-
terference that resist classical explanation rela-
tive to most notions of classicality, including our
own preferred notion (articulated in Sec. 5.1.3).
For instance, the particular operational predic-
tions appearing in Hardy’s proof of Bell’s the-
orem using a pair of overlapping interferome-
ters [23] are inconsistent with a locally causal
ontological model. Another such aspect is the
precise functional form of the wave-particle du-
ality relation [24] which resists explanation in
terms of a noncontextual ontological model (see
Sec. 5.1.3). What we are arguing herein is that
there is nonetheless a large subset of interference
phenomena that do not in fact pose any challenge
to a classical worldview, and that, ironically, this
subset includes the aspects of interference phe-
nomenology that have been so often touted as
“containing the only mystery”. We hope that this
work may serve as a corrective to the conventional
view on this matter.

The broader lesson, also argued for in Refs. [9,
10, 25], is that interpretational claims should be
supported by mathematically rigorous no-go theo-
rems. One should not be credulous of statements
that a given operational phenomenology implies
some interpretational claim unless the statement
is backed up by a rigorous no-go theorem proving
the implication (typically against the backdrop of
additional assumptions).

Any such theorem must begin, therefore, with
a careful consideration of how to mathematically
formulate any given interpretational thesis and its
negation, and then proceed to demonstrate that

the two alternatives have distinct consequences
for the operational phenomena that can be ob-
served. This is a high bar, but it is the one to
which quantum foundations research should be
held.

Note, however, that proving a no-go theorem
is not a panacea. It does not necessarily resolve
the question of what are the interpretational im-
plications of a given phenomenology. Such a the-
orem is significant only to the extent that its as-
sumptions are reasonable and of broad applicabil-
ity. Indeed, the most significant no-go results are
those that elicit an extended investigation into
the status of their assumptions. Such investiga-
tions lead to improved versions of the no-go re-
sult, or new research directions. This is where
the real value of such results lie.

John Bell was a proponent of this methodology.
Indeed, Bell’s theorem [26] is one of the best and
earliest no-go theorems of this sort. Nonetheless,
Bell also maintained a healthy scepticism about
the best way to get around a given no-go result,
famously identifying with “those who suspect that
what is proved by impossibility proofs is lack of
imagination” [27]. Moreover, Bell also argued for
the value of explicit models like the one we will
present here. In reference to Bohmian mechan-
ics [21] (a hidden variable model which can repro-
duce all of the operational predictions of quantum
theory), Bell stated [27]:

Why is the pilot wave picture ignored
in text books? Should it not be taught,
not as the only way, but as an antidote
to the prevailing complacency? To show
that vagueness, subjectivity, and inde-
terminism, are not forced on us by ex-
perimental facts, but by deliberate the-
oretical choice?

Bell did not claim that Bohmian mechanics neces-
sarily provides the fundamental description of re-
ality. Nonetheless, he drew deep foundational in-
sights from it, as is evident from the quote above
and the fact that it set him down the path that
led to the discovery of his famous theorem [28].

We take the same attitude here. The toy field
theory is not presented as a candidate for the true
theory of nature nor as a candidate for an inter-
pretation of the quantum formalism (indeed, it
cannot reproduce the full scope of quantum phe-
nomenology). That is not its purpose. Its pur-
pose is merely to show that standard interpreta-
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tional claims about quantum interference, such
as wave-particle complementarity, the observer-
dependence of reality, the failure of explanations
in terms of local causes, and the notion that the
only possible accounts of interference require a re-
jection of the classical worldview are “not forced
on us by experimental facts, but by deliberate
theoretical choice.”

2 Quantum interference in the Mach-
Zehnder interferometer
The standard arguments that are presented in
favour of the three interpretational claims can be
made equally well if one appeals instead to as-
pects of the phenomenology of a Mach-Zehnder
interferometer [29, 30], depicted in Fig. 1, rather
than a double-slit experiment.7 Indeed, the
mathematical similarities are such that the idea
that one can use either to argue in favour of the
three interpretational claims is uncontroversial.8

The Mach-Zehnder interferometer involves only
a pair of spatial paths rather than the contin-
uum of spatial paths involved in the double-slit
experiment, while exhibiting an analogous phe-
nomenology of interference. It consequently has
the advantage of being much simpler to analyze
formally, and it is the one that has been the fo-
cus of most modern foundational discussions. For
these reasons, we will make our argument in the
context of the Mach-Zehnder interferometer.

2.1 The phenomenology that is traditionally
regarded as problematic (TRAP)

In this section, we will introduce the particular
aspects of the phenomenology of quantum inter-
ference that are traditionally regarded as prob-
lematic, which we abbreviate as the TRAP phe-
nomenology. More precisely, we use this term to

7The Mach-Zehnder interferometer is, in fact the orig-
inal set-up wherein discussions of the puzzling aspects of
quantum interference took place, as noted in footnote 1.

8Furthermore, as emphasized in Ref. [31], any two-
path interferometer—regardless of whether the paths cor-
respond to positions in space, spin states, energy levels of
an atom, or any other pair of distinguishable states—has
the same mathematical structure and so it makes no differ-
ence which of these one uses to make the argument. Note,
however, that if the paths do not differ in space, then the
purported challenge to local causal explanation arises only
when one considers the quantum eraser experiment.

refer to the precise aspects of quantum interfer-
ence phenomenology that appear in arguments in
favour of the three interpretational claims listed
in the introduction. The TRAP phenomenology
therefore fails to include many aspects of the full
phenomenology of quantum interference.

An example clarifies the point. Mach-Zehnder
interferometers with beamsplitters that yield
equal amplitudes for reflection and transmission
(so-called 50-50 or ‘balanced’ beamsplitters) are
sufficient for the arguments that are made in
favour of the three interpretational claims (as will
become apparent below). As such, even though
the full phenomenology of quantum interferome-
ters includes the quantum predictions for exper-
iments with unbalanced beamsplitters, the latter
predictions play absolutely no part in the argu-
ment for the interpretational claims, and there-
fore they are not part of the TRAP phenomenol-
ogy.

We will now consider the two operating modes
of a Mach-Zehnder interferometer, illustrated in
Fig. 1, highlighting the TRAP phenomenology
and demonstrating explicitly how it is predicted
by the formalism of quantum theory.
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Figure 1: The set-up of the Mach-Zehnder interferom-
eter, depicting the two possible choices for the device
in the R arm: (a) a phase shifter, and (b) a which-way
detector. In case (a), the probability of detection in a
given output port of the interferometer is a function of
the phase shift ϕ applied in path R. (In particular, ϕ = 0
leads to the photon always being detected in the L out-
put port, while ϕ = π leads to the photon always being
detected in the R output port). When such constructive
and destructive interference occurs, the photon is said
to show wave-like behaviour. In case (b), the probability
of detection in either output port is 1

2 , such that there is
no interference and the photon is said to show particle-
like behaviour.

To do so, it is sufficient to consider a which-
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way degree of freedom associated to the photon,
and to model this as a 2-level quantum system,
spanned by vectors {|L⟩ , |R⟩} associated to paths
L (for left) and R (for right).

In the experiments we consider, it is presumed
that there is only a single photon in the interfer-
ometer at a given time. For each beamsplitter,
the two input ports are labeled L and R, and
similarly for the two output ports. In every run
of the experiment, the photon is presumed to be
fed into the L input port of the first beamsplit-
ter, and to ultimately be detected in one of the
output ports of the second beamsplitter.

We presume that there are no phase shifts in-
duced by the photon traveling along a free-space
path. Consequently, the only nontrivial evolu-
tions are through each of the two beamsplitters
and through the phase shifter or the which-way
detector. It is therefore sufficient to consider the
quantum state at these four points. In this sense,
we are conceptualizing the Mach-Zehnder inter-
ferometer as a quantum circuit.

We take the 50-50 beamsplitter to be described
by the unitary transformation9

|L⟩ 7→ 1√
2

(|R⟩ − |L⟩),

|R⟩ 7→ 1√
2

(|R⟩ + |L⟩). (1)

Note that the action of this unitary on the basis
{ 1√

2(|R⟩ − |L⟩), 1√
2(|R⟩ + |L⟩)} is

1√
2(|R⟩ − |L⟩) 7→ |L⟩ ,

1√
2(|R⟩ + |L⟩) 7→ |R⟩ , (2)

so that it can be conceived of as imple-
menting a swap between the {|L⟩ , |R⟩} and
{ 1√

2(|R⟩ − |L⟩), 1√
2(|R⟩ + |L⟩)} bases (and conse-

quently is its own inverse).10

In the experiments we consider, it is presumed
that the photon is fed into the L input port of
the first beamsplitter, so that the initial quantum
state is |L⟩. The quantum state at the output

9Note that the exact unitary describing an actual
beamsplitter depends on the physical implementation
thereof. For example, the relative optical length seen by
the transmitted and reflected beams, and thus the relative
phase between them, depends on the physical implemen-
tation.

10In quantum information theory, such a unitary is
called a ‘Hadamard gate’.

ports of the first beamsplitter is the image of |L⟩
under the beamsplitter transformation of Eq. (1),
that is, 1√

2(|R⟩ − |L⟩).
In the case where the Mach-Zehnder interfer-

ometer has a phase-shifter in the R arm, de-
picted in Fig. 1(a), the quantum state is then
subjected to the unitary transformation describ-
ing the phase shift,

|L⟩ 7→ |L⟩ , |R⟩ 7→ eiϕ |R⟩ . (3)

For the purposes of discussing the arguments pre-
sented in favour of the interpretational claims, it
is sufficient to consider the case where the phase
shift, ϕ, is either 0 (i.e., no phase shift) or π, so
that the phase factor eiϕ is either 1 or -1.

In the case of no phase shift, the unitary is just
the identity map, so that the quantum state af-
ter the phase shifter remains 1√

2(|R⟩ − |L⟩). The
second beamsplitter then simply undoes the uni-
tary applied by the first beamsplitter, and the
quantum state is mapped back to |L⟩—the pho-
ton always emerges in the L output port of the
second beamsplitter.

In the case of a π phase shift, the unitary is

|L⟩ 7→ |L⟩ , |R⟩ 7→ − |R⟩ , (4)

so that the phase shifter maps 1√
2(|R⟩ − |L⟩) to

1√
2(|R⟩ + |L⟩) (up to a global phase). Recalling

that the action of the second beamsplitter is given
by Eq. (2), the quantum state at the output of
the interferometer is |R⟩. Thus, under a π phase
shift, the port at which the photon emerges after
the second beamsplitter is the opposite to the one
into which it was fed at the first beamsplitter.

The detectors at the output ports of the second
beamsplitter of course implement a measurement
of the which-way degree of freedom, that is, a
measurement of the basis

{|L⟩, |R⟩},

so that we get the L outcome with probability 1
if there is no phase shift and the R outcome with
probability 1 if there is a π phase shift.

The fact that one output port shows a proba-
bility minimum (probability 0 of the photon ex-
iting at this port) and the other a probability
maximum (probability 1 of the photon exiting at
this port) and that one can vary between these
by changing the relative phase in the two arms
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of the interferometer is the manifestation of de-
structive and constructive interference in this ex-
periment.11

Thus, a photon passing through the Mach-
Zehnder interferometer with phase-shifter ex-
hibits wave-like behaviour.

We now turn to the Mach-Zehnder interfer-
ometer of Fig. 1(b), wherein there is a detector
rather than a phase shifter in the R arm. The
detector is presumed to implement a nondestruc-
tive measurement of the photon’s which-way de-
gree of freedom,12 that is, a measurement of the
{|L⟩, |R⟩} basis, where the state-update rule is
presumed to be the usual projection postulate,
that is,

|ψ⟩ 7→ (|L⟩⟨L|) |ψ⟩
|⟨L|ψ⟩|

= |L⟩ (5)

if the outcome is L and

|ψ⟩ 7→ (|R⟩⟨R|) |ψ⟩
|⟨R|ψ⟩|

= |R⟩ (6)

if the outcome is R, where the final equalities in
Eqs. (5) and (6) hold up to a global phase factor.

Recall that after the first beamsplitter, the
quantum state of the photon is 1√

2(|R⟩ − |L⟩).
Therefore, the probability of each outcome of the
which-way measurement is | 1√

2 |2 = 1
2 .

The state of the photon after it passes through
the which-way detector depends on whether or
not the detector fired. If the detector does not
fire, corresponding to the |L⟩ outcome of the
{|L⟩, |R⟩} basis measurement, then the quantum
state of the photon becomes |L⟩, and the second
beamsplitter then maps the state, via Eq. (1), to

1√
2(|R⟩ − |L⟩). If the detector does fire, then the

state of the photon becomes |R⟩ and the second
beamsplitter then maps the state, via Eq. (1), to

1√
2(|R⟩ + |L⟩). In both cases, the final measure-

ment is equally likely to find the photon at either
output port.

11The dependence of the output port on the relative
phase is analogous to how, in the double-slit experiment,
whether a given point on the screen is an intensity maxi-
mum or an intensity minimum depends on the path-length
difference between the two slits, and thus depends on the
phase difference between these two paths.

12Using detectors that implement destructive (rather
than nondestructive) measurements would not make any
difference in terms of the arguments we run in this article,
as we show in appendix C.3.

Having a uniform distribution over the out-
put ports corresponds to having neither destruc-
tive nor constructive interference. Thus, a pho-
ton passing through a Mach-Zehnder interferome-
ter with the which-way detector in place exhibits
no interference, that is to say, particle-like be-
haviour.

2.2 The purported implications of the TRAP
phenomenology

We now provide a more detailed account of the
arguments conventionally given in defense of the
claim that the TRAP phenomenology supports
the three interpretational claims discussed in the
introduction. This time around, however, we con-
sider these arguments in the context of the Mach-
Zehnder interferometer rather than the double-
slit experiment.

Wave-particle complementarity. We have
noted that in the version of the Mach-Zehnder in-
terferometer where no which-way information is
acquired, the photon exhibits interference, while
the interference disappears in the case of the
which-way measurement being done.

As a result of these considerations, it is some-
times argued that one cannot account for the be-
haviour of the photon in the two experiments ei-
ther under the assumption that it is a particle or
under the assumption that it is a wave. The no-
tion that these exhaust the possibilities has led
to the view that the photon must be understood
to sometimes be a particle and to sometimes be
a wave, depending on how it is probed.

The observer-dependence of reality.
Whether or not the photon is subjected to a
which-way measurement inside the interferometer
is a choice which is at the discretion of the exper-
imenter. Consequently, if it is thought that the
nature of the photon (particle or wave) depends
on how it is measured, then the experimenter has
the power to determine its nature.

The failure of explanation in terms of lo-
cal causes. Consider the Mach-Zehnder inter-
ferometer with the which-way detector on the R
arm and imagine that in a particular run of the
experiment, the detector does not fire. In this
case, the photon is inferred to be in the L arm in-
side the interferometer. Furthermore, under the
assumption that all causes are local, the photon
must have already been in the L arm prior to the
which-way detector’s outcome having been reg-
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istered. If the particle passed along the L arm,
however, then it cannot know whether or not the
detector is or is not present in the R arm, some
distance away. But it requires this information,
since whether there is a detector in the R arm or
not determines whether it is allowed to sometimes
exit the interferometer at output port R (this is
allowed when the detector is present) or whether
it must always exit at output port L (this is re-
quired when the detector is absent). In light of
these considerations, it is sometimes argued that
something beyond local causation is required to
explain what is observed. For instance, one might
imagine that the photon in the L arm of the in-
terferometer learns about whether the detector is
present or not in the R arm through an instanta-
neous and nonlocal influence.13

In summary, the arguments proceeding from
the phenomenology of the double-slit experiment
to the three interpretational claims can equally
well be made starting from the phenomenology of
the Mach-Zehnder interferometer. Only cosmetic
details have changed.

2.3 Transitioning from a first-quantized to a
second-quantized description

Before presenting the toy field theory, we pause
to present an alternative mathematical formal-
ism for deducing the quantum predictions for the
Mach-Zehnder interferometer. Whereas up until
now we have given an account wherein the sys-
tem of interest is presumed to be something which
has spatial location as a degree of freedom (what
we have called ‘the photon’ in our discussion thus

13The idea that quantum interference phenomena im-
ply a kind of nonlocality has been endorsed by many re-
searchers. For instance, Elitzur and Vaidman [4] explicitly
describe their bomb-tester experiment (which is simply a
dramatization of the TRAP phenomenology of interfer-
ence, as we show in Sec. 4.1) as “a novel manifestation of
nonlocality of quantum mechanics”. The phenomenology
of the quantum eraser is also described in this manner by
Chiao et al. [32]: “Although the nonlocality of quantum
mechanics is most apparent in tests of Bell’s inequalities, it
also plays a central role in experiments exploring comple-
mentarity. One such, the quantum eraser, was discussed
by Scully, Englert and Walther [...]”. Finally, Aharonov
et al. [33] state that the double-slit experiment exhibits a
notion of nonlocality termed “dynamical nonlocality” and
which is described as follows: “the particle has both a def-
inite location and a nonlocal modular momentum that can
‘sense’ the presence of the other slit and therefore, create
interference.”

far), we turn now to providing an account wherein
the system of interest is presumed to be some-
thing that can be parameterized by the points in
space and which has a field strength as a degree of
freedom (i.e., a ‘mode’ of the photon field). In the
conventional jargon, we reformulate the quantum
predictions within a second-quantized rather than
a first-quantized description. This reformulation
will be useful to make clear the analogy to the toy
field theory that we present in the next section.

We begin by saying a few words about the first-
quantized description.

Consider the double-slit experiment within this
description. The system of interest is said to have
a motional degree of freedom, describing the po-
sition of the system, as well as its momentum
(which is canonically conjugate to position). In
quantum theory, such a motional degree of free-
dom can be represented by the Hilbert space of
square-integrable functions, with one basis corre-
sponding to the different possibilities for the po-
sition and a complementary (or ‘mutually unbi-
ased’) basis corresponding to the different possi-
bilities for the momentum.

When we shift attention from a double-slit ex-
periment to a Mach-Zehnder interferometer, the
first-quantized description still posits a motional
degree of freedom, but this can now be taken to be
significantly simpler, as it only needs to describe
a binary position (a ‘which-way’ or ‘which-path’
variable) and a canonically conjugate binary ‘mo-
mentum’ variable (stipulating whether the rela-
tive phase between the two paths is 0 or π). The
Hilbert space of square-integrable functions is re-
placed by a two-dimensional Hilbert space, which
is nothing more than a two-dimensional complex
vector space. This is the description that was
used in the previous section.

We now contrast this with the second-
quantized description.

For the double-slit experiment, the systems of
interest in this case are a set of field modes, pa-
rameterized by locations in space, and each of
these has what one might call an ‘excitational’ de-
gree of freedom (to contrast with ‘motional’). For
each mode, the infinite-dimensional Hilbert space
associated to this degree of freedom is termed its
‘Fock space’, with one basis corresponding to the
different possibilities for the occupation number
and a complementary basis corresponding to the
different possibilities for the phase.
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If one focuses on the Mach-Zehnder interfer-
ometer rather than the double-slit experiment, it
becomes sufficient to consider just a pair of field
modes, corresponding to the left and right paths
through the interferometer. Furthermore, it is
sufficient for our purposes to associate to each
mode a two-dimensional Hilbert space, wherein
one basis corresponds to whether the occupation
number of the mode is 0 or 1 (occupied or unoc-
cupied), and a complementary basis corresponds
to whether the phase of the mode is 0 or π. We
refer to this as a qubit Fock space, and we refer
to the subtheory of the full field theory that is
sufficient to describe the Mach-Zehnder interfer-
ometer experiments we consider here as the qubit
field theory. 14

Transitioning from a first-quantized to a
second-quantized description is generally only
considered necessary when one is modelling pro-
cesses where excitations of the field (i.e., ‘par-
ticles’) can be created or destroyed. Although
we here consider only processes that conserve the
number of excitations, we will nonetheless find
that the second-quantized formalism is central
to understanding how the phenomenology of in-
terference can be accounted for with only local
causal influences.

We now demonstrate how the quantum pre-
dictions about the Mach-Zehnder interferome-
ter, obtained in the previous section within the
first-quantized description, can also be obtained
within the second-quantized description.

In the qubit Fock space for mode L, we denote
the quantum states with occupation numbers 0
and 1 by |0⟩L and |1⟩L respectively, and similarly
for mode R. It is conventional to refer to the
quantum state with occupation number 0 as the
vacuum quantum state, and we follow this con-
vention here.

If, in the first-quantized description, one as-
signs the |L⟩ quantum state to the photon, then in
the second-quantized description, one assigns the
quantum state |1⟩L ⊗ |0⟩R to the pair of modes.
Henceforth, we will suppress the tensor product
symbol when describing qubit Fock space vec-

14A more accurate terminology would be the stabilizer
qubit field theory or the Clifford qubit field theory, since
the theory allows only the subsets of the states, trans-
formations, and measurements that are described in the
Stabilizer formalism for quantum computation [11], where
the symmetry group is the Clifford group.

tors, so that this state will be denoted simply
by |1⟩L|0⟩R.

Note that if one is considering only a single
photon in the first-quantized description, as we
do throughout this work, then in the second-
quantized description, the quantum state of the
modes will be confined to the subspace having
total occupation number 1. With this in mind,
the translation between the first-quantized and
second-quantized descriptions is represented by
the following map:

|L⟩ 7→ |1⟩L|0⟩R,

|R⟩ 7→ |0⟩L|1⟩R. (7)

Other translations follow in a straightforward
way from this map, such as the counterpart of
the { 1√

2(|R⟩ − |L⟩), 1√
2(|R⟩ + |L⟩)} basis:

1√
2(|R⟩ − |L⟩) 7→ 1√

2((|1⟩L|0⟩R−|0⟩L|1⟩R),
1√
2(|R⟩ + |L⟩) 7→ 1√

2(|1⟩L|0⟩R+|0⟩L|1⟩R). (8)

From the fact that the unitary representing the
50-50 beamsplitter in the first-quantized frame-
work is the one given in Eq. (1), we infer from
Eq. (7) that the unitary representing the 50-50
beamsplitter in the second-quantized framework
is the map

|1⟩L |0⟩R 7→ 1√
2

(|0⟩L |1⟩R − |1⟩L |0⟩R),

|0⟩L |1⟩R 7→ 1√
2

(|0⟩L |1⟩R + |1⟩L |0⟩R). (9)

(As all quantum states we consider will be con-
fined to the total occupation number 1 subspace,
we do not need to specify how the beamsplitter
acts on |0⟩L |0⟩R and |1⟩L |1⟩R.)

Notice that in the first-quantized description,
the beamsplitter creates a superposition of quan-
tum states of the photon, whereas in the second-
quantized description, it creates entanglement be-
tween the two modes.

In the second-quantized description, a ϕ phase
shift in arm R of the Mach-Zehnder interferome-
ter is described by the following unitary transfor-
mation on the qubit Fock space of mode R:

|0⟩R 7→ |0⟩R , |1⟩R 7→ eiϕ |1⟩R . (10)

We now consider the which-way measurement.
This is associated to the basis {|L⟩, |R⟩} in the
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first-quantized description, while in the second-
quantized description it is associated to the fol-
lowing basis of the total occupation number 1
subspace:

{|1⟩L |0⟩R , |0⟩L |1⟩R}.

The latter measurement can be implemented by
either implementing a measurement of the occu-
pation number of the left mode, associated to the
basis {|0⟩L , |1⟩L} of the qubit Fock space of mode
L, or a measurement of the occupation of the
right mode, associated to the basis {|0⟩R , |1⟩R}
of the qubit Fock space of mode R.

The state update rule for a repeatable mea-
surement of occupation number on a mode is as
follows. If the occupation number is found to be
0, the state of the mode being measured updates
as

|ψ⟩ 7→ (|0⟩⟨0|) |ψ⟩
|⟨0|ψ⟩|

= |0⟩, (11)

up to a global phase. If the joint quantum state of
the pair of modes is entangled prior to the mea-
surement, then the state update rule is written
as

|ψ⟩LR 7→ (IL ⊗ |0⟩⟨0|R) |ψ⟩LR

|⟨0|ψ⟩|
. (12)

The case where the occupation number is found
to be 1 is represented analogously.

The toy field theory is best understood in re-
lation to this second-quantized description of the
quantum predictions.

3 The toy field theory
3.1 Description of the toy field theory and its
account of the TRAP phenomenology
We now present the details of the toy field the-
ory together with how it reproduces the TRAP
phenomenology. As the definition of the toy field
theory follows closely that of the toy theory pre-
sented in Ref. [9] (see also Ref. [10]), we do not
to present it in full generality, but rather focus
on just those aspects which are relevant to un-
derstanding the TRAP phenomenology. Con-
sequently, we will interleave together both the
account of certain general features of the toy
field theory and the description it provides of the
Mach-Zehnder interferometer.

To conceptualize the toy field theory properly,
it is useful to consider it in relation to a theory-
construction scheme proposed in Ref. [10]. The
scheme begins with a classical physical theory.
Such a theory stipulates the systems that are
posited to exist and the attributes that they are
posited to possess, hence the system’s space of
physical states15. This is its kinematics. Such
a theory also stipulates the possible determinis-
tic evolutions of the physical state space. This
is its dynamics. The next step in the scheme is
to consider the statistical theory associated with
this classical theory of physics. This is the theory
that describes the statistical distributions over
the space of physical states and how these change
under deterministic evolution or upon acquiring
new information about the system (such as by
learning the outcome of a measurement). The
third, and critical step in the theory-construction
scheme is to impose a constraint on the statistical
theory. This constraint is usefully understood as
a restriction on the statistical distributions that
can be prepared,16 or more generally as a restric-
tion on the knowledge that an agent may have
about the system.17 It is termed an epistemic re-
striction. The result of this theory-construction
scheme, therefore, is an epistemically-restricted
statistical theory of classical systems.

The toy field theory is a theory of this sort built
on a classical physical theory of discrete fields.
We begin by describing its kinematics in detail.

In the toy field theory, like the qubit field the-
ory, the systems are modes.18 Each mode is
assumed to have an occupation number and a
phase, and the pair of these properties together
constitute the analogue of the ‘excitational’ de-

15What we refer to here as physical states are often
called ontic states in the quantum foundations litera-
ture [9], from the greek ontos, meaning reality.

16While we adopt a view on probabilities as states of
knowledge of an agent in a single run of the experiment,
our arguments do not rely on this view. We discuss in ap-
pendix C.1 how to interpret the toy field theory if adopting
a view on probabilities as describing the relative frequen-
cies in an infinite ensemble of runs of the experiment.

17The states of knowledge that an agent may have about
the physical state are typically called epistemic states in
the quantum foundations literature [9], from the greek
epistēmē, meaning knowledge.

18In appendix C.5 we further discuss the difference be-
tween modes and particles, and the importance of adopt-
ing the former as the systems of the toy field theory.
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gree of freedom of a mode in the qubit field the-
ory. The toy field theory, however, is classical,
meaning that the occupation number and the
phase of a mode are understood as two attributes
of the mode that have simultaneously well-defined
values. A complete specification of the values of
these two attributes will be termed the physical
state of the mode.

We assume that the phase of a mode is discrete,
only taking value 0 or π. This implies that the as-
sociated phase factor e−iθ can only take the value
1 or −1. Noting that the phase factor associated
to a phase of 2π is equivalent to the one associated
to a phase of 0, it is clear that we can represent a
discrete phase by a binary variable taking values
in the integers modulo 2. That is, the phase is
assumed to take a value in the set {0, 1} and ad-
dition of phases is computed via modulo-2 arith-
metic 19. We denote such a binary phase variable
by Φ, and addition modulo 2 by ⊕ throughout,
so that the sum of binary phases Φ and Φ′ is de-
noted Φ ⊕ Φ′. Note that in modulo-2 arithmetic,
sums and differences are equivalent, so Φ⊕Φ′ can
also be understood as the phase difference. We
denote the binary phase variable associated with
mode L by ΦL and the one associated with mode
R by ΦR.

The occupation number of a mode is also as-
sumed to be a discrete variable, taking the value
0 or 1, which we again represent as taking values
in the integers modulo 2 (rather than the natural
numbers). Throughout, we presume that the sum
of the discrete occupation number of mode L and
mode R is fixed to be 1 and that all transforma-
tions preserve this condition. It follows that if one
mode has occupation number 1, then the other
mode has occupation number 0, and vice-versa.
We denote the binary occupation number variable
associated with mode L by NL and the one asso-
ciated with mode R by NR. The constraint that
the total occupation number is 1 can therefore be
represented as the constraint NL ⊕NR = 1.20

19Modulo-2 arithmetic works like ordinary arithmetic,
but loops back to zero when one reaches 2, so that 1⊕1 =
0.

20A note is in order regarding the use of the integers
modulo 2 rather than the natural numbers. First, the
operation N 7→ N ⊕ 1 is the analogue of the unitary asso-
ciated to the X Pauli operator within the {|0⟩, |1⟩} sub-
space, and not the analogue of the operation that increases
the occupation number by one (in the quantum formalism,
the latter would be represented by the creation operator,

Concerning the dynamics of the toy field, it is
sufficient for our purposes to stipulate that it is
local and deterministic. Some concrete examples
of valid dynamics will be described further down.

We turn now to describing the epistemic re-
striction that is imposed on the statistical theory
of these discrete fields.

For a single mode, the restriction on knowledge
is straightforward to express: no agent can have
knowledge about more than one property.21 The
agent can know the value of N , or the value of
Φ, or the value of N ⊕ Φ (the parity of number
and phase), but not the value of more than one
of these. The agent is required to be maximally
ignorant otherwise; e.g., if N is known, then the
agent assigns a uniform distribution over Φ and
consequently also assigns a uniform distribution
over N ⊕ Φ.

Note that the epistemic restriction implies that
not only can one not prepare a mode with simulta-
neously known values of occupation number and
phase, one cannot measure occupation number
and phase simultaneously either.

There are also restrictions on what any agent
can know about the properties of a pair of modes.
Specifically, they can only have knowledge of the
values of certain pairs of variables (as opposed to
all four of the variables that define the physical
state of the pair of modes). For instance, they
might know one variable about the left mode and
one about the right (e.g., the occupation number
of both). Alternatively, they might know a pair of
variables that are nontrivial functions of variables
describing properties of the left and right modes
(e.g., the relative occupation number NL ⊕ NR

and the relative phase ΦL ⊕ ΦR).

3.1.1 Accounts of the initial preparation and of
the beamsplitter

We are now in a position to describe the ana-
logue in the toy field theory of the quantum state
|1⟩L|0⟩R at the input ports of the Mach-Zehnder

which is not unitary). Similarly, the variable NL ⊕ NR

is not the sum but the parity of the discrete occupation
numbers of modes L and R, that is, it is the toy field the-
ory analogue of the quantum observable ZL ⊗ ZR where
ZL denotes the Z Pauli operator within the qubit Fock
space of the L mode, and similarly for ZR.

21When their information about the mode is based
purely on data in its causal past, or purely on data in
its causal future.
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interferometer. It is a state of knowledge wherein
the occupation number of both modes is known,
while their phases are unknown. More specifi-
cally, it is the probability distribution wherein
with unit probability, NL = 1 and NR = 0, while
ΦR and ΦL are uniformly distributed.

The evolution of the occupation number and
phase of each mode as the photon traverses the
interferometer are governed by simple dynamical
laws that are local and deterministic. In partic-
ular, the occupation number and phase of one
mode only affect those of the other mode when
the two are spatially contiguous and interact, e.g.,
at a beamsplitter.

The dynamics on the physical state of the pair
of modes that is induced by the beamsplitter is
given by the following function:

Nout
L = Φin

L ⊕ Φin
R

Nout
R = N in

L ⊕N in
R ⊕ Φin

L ⊕ Φin
R

Φout
L = N in

L ⊕ Φin
R

Φout
R = Φin

R . (13)

This can be equivalently expressed as the follow-
ing simple rule:

The Swap Rule: The 50-50 beamsplitter
swaps the values of NL and ΦL ⊕ ΦR,
while keeping the values of ΦR andNL⊕
NR constant.

In the case where NL ⊕NR = 1, so that only one
of the modes is occupied, this rule implies that
the output mode of the beamsplitter which comes
to be occupied is determined by the relative phase
of its input modes, and the relative phase of the
output modes is determined by which input mode
was occupied.

It is straightforward to see how the beam-
splitter dynamics transforms an agent’s state of
knowledge about the physical states of the pair of
modes. At the input of the first beamsplitter, the
agent assigns equal likelihood to the phase of the
L mode being 0 or 1, and similarly for the phase
of the R mode. Consequently, the agent assigns
equal likelihood to the relative phase between the
modes being 0 or 1. By the swap rule, there is
equal likelihood of each output mode of the first
beamsplitter becoming occupied.

Furthermore, because it is certain that NL = 1
and NR = 0 at the input of the first beamsplitter,
the Swap Rule dictates that at the output of the

first beamsplitter, it is certain that the relative
phase of the two modes is 1, ΦL ⊕ΦR = 1. Mean-
while, the local phase ΦR is uniformly distributed
at the input to the first beamsplitter and is left
unchanged by the swap rule, so that it remains
uniformly distributed at the first beamsplitter’s
output.

3.1.2 Mach Zehnder interferometer with phase
shifter

We now consider the effect of a phase shifter
on the R arm of the interferometer, depicted in
Fig. 1a).

In the case where ϕ = 0, the discrete phase of
the R mode is unchanged, so that the two modes
meet at the second beamsplitter with their phases
undisturbed. Recalling that after the first beam-
splitter the relative phase was 1 with unit proba-
bility, it follows that it remains 1 with unit proba-
bility. To determine what occurs after the second
beamsplitter, it suffices to apply the Swap Rule
again. Swapping the values of NL and ΦL ⊕ ΦR,
we deduce that the distribution will assign unit
probability to NL = 1 (and hence NR = 0).
Thus, the detector at the L output port of the
interferometer fires with unit probability.

On the other hand, in the case where ϕ = π,
the discrete phase of the Rmode is flipped, and so
the relative phase between the modes is flipped as
well. Applying the Swap Rule, one deduces that
it is the detector at the R output port of the in-
terferometer that now fires with unit probability.

In short, the toy field theory is seen to repro-
duce the operational signature of complete con-
structive and destructive interference. By varying
whether ϕ is 0 or π, one can vary the output port
at which the detection occurs, which is the op-
erational counterpart of varying the location of
constructive interference by varying the applied
phase shift.

3.1.3 Mach Zehnder interferometer with which-
way detector

We now consider the case where there is a which-
way detector on the R arm, depicted in Fig. 1b).

Recall that we established earlier that, for the
assumed preparation, there is equal likelihood of
each output mode of the first beamsplitter be-
coming occupied. Consequently, a measurement
of the occupation number of mode R is equally
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likely to have outcome 0 or 1. The toy field the-
ory therefore reproduces the prediction that the
which-way detector in the R arm is equally likely
to fire as not.

We must now consider the impact of a detector
in the R arm for what is observed downstream at
the output ports of the interferometer. That is,
we consider the measurement update rule for an
ideal measurement of occupation number in the
toy field theory.

Measurement update rule: After a non-
destructive repeatable measurement of
the occupation number of a mode,
one assigns zero probability to physi-
cal states that are inconsistent with the
outcome of the measurement. Further-
more, the discrete phase of the mode is
randomized, i.e., with probability 1

2 , it
is left unchanged and with probability
1
2 , it is flipped.

In other words, one’s probability distribution
over physical states is updated in two steps: the
first step is purely an update of knowledge based
on learning the occupation number of the mode,
whereas the second step is a disturbance to the
phase of the mode.

This update rule follows from the epistemic re-
striction and the stipulation of repeatability (i.e.,
if repeated, it yields the same outcome), as is ex-
plained in Refs. [9, 10]. In short, repeatability im-
plies that upon measuring one variable, its value
becomes fixed with unit probability to the value
revealed by the measurement; consequently, the
canonically conjugate variable must be random-
ized so as to ensure that the two variables are not
both known simultaneously.22

We return now to describing the evolution
through the Mach-Zehnder interferometer when
the detector in the R arm is in place.

In the case where the detector on arm R does
not fire, i.e., where the measurement reveals that

22It is worth noting that the measurement update rule
does not imply that the toy field theory posits objective
stochasticity. This is because the systems that make up
the measurement device also are subject to the epistemic
restriction, and it can be shown that whether the discrete
phase of the mode is flipped or not is a deterministic func-
tion of a property of those systems, a property whose value
must be unknown if the measurement device is to function
properly. See, e.g., the discussion in Sec. III.B.8 of Ref. [3]
for more details on how this works in a continuous-variable
context; the discrete case is analogous.

NR = 0 (and hence NL = 1), one updates the
probability distribution by setting the probabil-
ity of every physical state for which NR = 1 (and
thus for which NL = 0) to zero. Recalling that
it is unknown whether it is the L or the R out-
put port of the first beamsplitter that becomes
occupied, the first step of the update rule is to
resolve this uncertainty. In the case where the
detector on arm R does fire, the only thing that
changes is that the distribution evolves by the
knowledge update appropriate for learning that
NR = 1 (rather than NR = 0). In short, the first
step of the update rule resolves one’s uncertainty
about NR.

The second step of the update rule is to ran-
domize ΦR, the phase of the R mode. (Note that
this randomization occurs regardless of which
outcome is obtained in the measurement.) Mean-
while, the phase of the L mode is left unchanged
by the measurement on the R mode. It follows
that the relative phase, ΦR ⊕ ΦL, is also random-
ized.

Thus, whereas at the output ports of the first
beamsplitter the relative phase is 1 with unit
probability, the presence of the detector on the
R arm (whether it fires or not) causes the rel-
ative phase to become equally likely to be 0 or
1.

To determine what occurs after the second
beamsplitter, it suffices to apply the Swap Rule
again. Swapping the values of NL and ΦL ⊕ ΦR,
we deduce that at the output port of the second
beamsplitter, it is equally likely to be the case
that NL = 1 (and hence NR = 0) as it is to be
the case that NL = 0 (and hence NR = 1).

It follows that it is equally likely for the detec-
tor at the R output port of the interferometer to
fire as it is for the detector at the L output port
to fire.

This is the operational counterpart of interfer-
ence being destroyed by a which-way measure-
ment, and the toy field theory is seen to repro-
duce it.

Note that both the phase shifter on arm R and
the which-way detector on arm R are presumed
to only have a causal influence on the physical
state of mode R. In this sense, they involve only
local causal influences.

Although the marginal probability distribution
over the physical states of mode L changes as a
result of learning the outcome of the measure-
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ment on mode R, this is not a causal influence,
but rather merely an updating of one’s knowledge
about the distant system. In particular, given
that the occupation numbers of the pair of modes
are known to be anticorrelated, resolving one’s
uncertainty about one leads one to immediately
resolve one’s uncertainty about the other.

3.1.4 Summary

At the end of the day, the manner in which the toy
field theory reproduces the TRAP phenomenol-
ogy of the Mach-Zehnder interferometer is very
simple, and can be summarized quite briefly. The
output port of the interferometer that becomes
occupied is determined purely by the relative
phase between the two modes inside the interfer-
ometer. Because this relative phase is determined
by which input port of the interferometer is ini-
tially occupied, in every run of the experiment it
takes the same value. It follows that the output
port of the interferometer that becomes occupied
is also the same in every run of the experiment.
A π phase shift applied in an arm of the inter-
ferometer flips the relative phase in comparison
to the case where no phase shift is applied, and
consequently one can toggle the output port that
becomes occupied in every run by toggling the ap-
plied phase shift. This corresponds to wave-like
behavior. However, when a which-way detector
is placed in one arm of the interferometer, the
phase of that mode is randomized, thereby ran-
domizing the relative phase, thereby randomizing
which output port becomes occupied. This cor-
responds to particle-like behavior.

The analysis presented in this section is suffi-
cient to understand all that follows in this article.
However, there may be some readers who wish to
see a more formal development of the toy field
theory and how it reproduces the TRAP phe-
nomenology. We therefore provide this in Ap-
pendix A.1. Specifically, we describe the evo-
lution of an agent’s state of knowledge through
the Mach-Zehnder interferometer in terms of for-
mal expressions for the probability distribution
over physical states. We also provide a diagram-
matic representation of these distributions and
their evolution. Readers who wish to see this de-
velopment should turn to Appendix A.1 before
continuing on.

3.2 Undermining the standard interpretational
claims
In the previous section, we demonstrated that the
TRAP phenomenology of the Mach-Zehnder in-
terferometer can be reproduced exactly in the toy
field theory, which is a classical statistical theory
with local and deterministic evolution. We now
explain in more detail how this fact undermines
the standard interpretational claims about quan-
tum interference.

3.2.1 Wave-particle complementarity

In the standard view, interference phenomena are
explained in terms of a Jekyll-and-Hyde system,
one that is sometimes a particle, with all and
only the properties of a particle, and sometimes a
wave, with all and only the properties of a wave.
In the toy field theory, on the other hand, the
systems are modes of a field, and it is presumed
that every mode has the same possible properties
at all times, namely, an occupation number and a
phase. While the standard picture requires vari-
ability in the nature of the system under inves-
tigation, the toy field theory posits that the na-
ture of the systems do not change. At all times,
a mode has both a particle-like property, occu-
pation number, and a wave-like property, phase.
The only variability is in the values of these two
properties and in what is known about them.

Note that a different alternative to the stan-
dard approach is to maintain that there is both
a particle and a wave.23 But this is not the ap-
proach taken by the toy field theory, because in
the latter there is not a pair of things (a par-
ticle and a wave), but a single thing (a mode)
simultaneously having particle-like and wave-like
properties.24

23 The picture that Bohmian mechanics provides of a
single photon in an interferometer is of this sort, with the
wave influencing the motion of the particle [34]. As such,
the fact that Bohmian mechanics reproduces the predic-
tions of quantum theory is also sufficient to undermine the
claim that the TRAP phenomenology forces one to accept
wave-particle complementarity. For further discussion of
this point, see Appendix B.

24More formally, in the toy field theory, for a given
mode, the occupation number (the particle-like property)
and the phase (the wave-like property) are canonically
conjugate to one another, whereas if one posits a parti-
cle and a wave, then one is positing different canonically
conjugate pairs of variables: the position and momentum
of the particle, as well as the amplitude and rate of change
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Notice that there is nothing particularly novel
about assuming that the entities at play are
modes of a field, rather than particles. Indeed,
the notion that the only systems appearing in our
physical theories should be modes of a field, not
particles, is arguably implied by the usual manner
of modelling both bosons and fermions in quan-
tum field theory—by associating different types
of particles to different types of classical fields
and then quantizing these. The toy field theory
conforms to this paradigm, admitting only field
modes among its entities.25

3.2.2 Observer-dependence of reality

Consider now the claim that the physical real-
ity inside the interferometer depends on what
the experimenter decides to observe. In the toy
field theory, while it is true that the values of
certain variables are disturbed in different ways
depending on whether there is a phase shifter
or a which-way detector in place (specifically,
whether the phase is changed deterministically
or randomized), the variables describing reality
do not change. Each mode has both a particle-
like property (occupation number) and a wave-
like property (phase) at all times. The changes
in the phenomenology associated to changing be-
tween a which-way detector and a phase shifter
do not force one to accept that the property that
is well-defined must change between a particle-
like property and a wave-like property, but only
that which of these two properties is known and
which is unknown changes. In the case of the
phase shifter, the relative phase is known, while
the which-way information (i.e., which mode is
occupied) is unknown. In the case of the which-
way detector, where the outcome has been reg-
istered, the situation reverses: the which-way in-
formation is known, while the relative phase be-
comes unknown.

3.2.3 Failure of explanation in terms of local
causes

Accounting for the TRAP phenomenology has
been taken by some to require an anomalous sort

of amplitude of the wave at every point in space.
25What is unconventional about the toy field theory is

that the field is a vector field where the components of
the vector, the occupation number and phase, take only
discrete rather than continuous values.

of causal influence (such as a nonlocal one) or
else a rejection of the aspect of realism that stip-
ulates [35] that correlations need to be explained
causally. This implication is shown to be invalid,
however, because the toy field theory provides
a realist causal explanation of the TRAP phe-
nomenology that is explicitly local.

The presence of a detector in mode R implies
that a phase flip is implemented with probabil-
ity 1/2. The information about whether a phase
flip occurred or not is encoded in the phase of
mode R, regardless of the value of the occupa-
tion number of mode R. In particular, this phase
information is encoded even if mode R is unoccu-
pied. Because the physical state of mode R inside
the interferometer impacts the physical state at
the outputs of the second beamsplitter through
a sequence of local interactions, it follows that
whether a phase flip was applied or not can come
to determine which output port becomes occu-
pied without any recourse to nonlocality.

3.3 The significance of the move from the first-
quantized to second-quantized descriptions

We presented the toy field theory as an ana-
logue of the second-quantized description of the
Mach-Zehnder interferometer. As it turns out,
however, one can also develop a toy theory that
is associated to the first-quantized description of
the Mach-Zehnder interferometer. Because we
will want to contrast these two toy theories in
this section, and we wish to emphasize that they
are analogues of the first-quantized and second-
quantized descriptions respectively, we will call
them the ‘first-quantized toy theory’ and the
‘second-quantized toy theory’. Note that ‘second-
quantized toy theory’ is just another name for
what we have previously called the ‘toy field the-
ory’.

A consideration of the first-quantized toy the-
ory, and how it relates to the second-quantized
toy theory, holds some important lessons for how
one ought to interpret the relationship between
the first- and second-quantized descriptions, both
in the toy theories and in quantum theory. As
we noted in subsection 2.3, the standard concep-
tion of the first-quantized description of an exper-
iment in quantum theory is that the system is a
photon with a motional degree of freedom, rather
than a set of modes with excitational degrees
of freedom, as the second-quantized description
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would have it. However, an examination of the
toy-theoretic analogue of the distinction between
first-quantized and second-quantized descriptions
will reveal that it is perhaps better to think of
the first-quantized description as also being about
modes, but merely providing a coarse-grained de-
scription of these.

A consideration of the relationship between the
first-quantized and second-quantized toy theories
also highlights why a consideration of the second-
quantized description is critical for considerations
about locality, in particular, for our argument
against the third interpretational claim. We con-
sider each point in turn.

We will begin by presenting the first-quantized
toy theory in a manner that conforms to the stan-
dard conception of the first-quantized descrip-
tion, namely, as one wherein the entities are pho-
tons which are the bearers of motional degrees of
freedom.

Thus, we imagine that the system of interest
in a Mach-Zehnder interferometer is a single pho-
ton and we assume that it has two properties: a
discrete which-way property describing whether
the photon is on the left or on the right, de-
noted by the binary variable W ∈ {L,R}, and
a discrete momentum that is canonically conju-
gate to this which-way property, which we will
call the photon’s phase and denote by Θ ∈ {0, 1}.
One can then define a toy theory by assum-
ing an epistemic restriction, stipulating, for in-
stance, that W and Θ cannot be known simulta-
neously. This theory is of precisely the same form
as the one developed in Ref. [9]. Using Ref. [9],
it is straightforward to find the first-quantized-
toy-theoretic counterparts of the quantum states,
unitaries, and quantum measurements appearing
in the first-quantized description of the Mach-
Zehnder interferometer.

Just as the TRAP phenomenology of the Mach-
Zehnder interferometer can be accounted for
quantumly in either the first-quantized or second-
quantized descriptions, so too can it be accounted
for using either the second-quantized toy field
theory (presented earlier) or the first-quantized
toy theory.

The shortest route to proving that this is the
case is to simply note that the first-quantized toy
theory can be derived from the second-quantized
toy theory by adding the restriction that the to-
tal occupation number is 1, in a manner precisely

analogous to how, in quantum theory, the first-
quantized description of the phenomenology of
the Mach-Zehnder interferometer can be derived
from the second-quantized description.

The translation is achieved via the following
map:

NL = 1, NR = 0 7→ W = L

NL = 0, NR = 1 7→ W = R

ΦR ⊕ ΦL = 0 7→ Θ = 0
ΦR ⊕ ΦL = 1 7→ Θ = 1. (14)

The variable NL ⊕ NR is not considered a dy-
namical variable in the first-quantized toy the-
ory because it is presumed to be constant. Simi-
larly, although ΦL ⊕ΦR is treated as a dynamical
variable in the first-quantized toy theory, neither
of the local phase variables (i.e., ΦL or ΦR) are.
For instance, the joint phase flip on the L and R
modes, (ΦL,ΦR) 7→ (ΦL ⊕ 1,ΦR ⊕ 1), is equiva-
lent to the identity map within the first-quantized
toy theory, even though it is clearly inequivalent
to the identity map within the second-quantized
toy theory. This is the sense in which the first-
quantized toy theory is a coarse-graining of the
second-quantized toy theory.

As an example of how a state of knowledge gets
translated, consider the state of knowledge in the
second-quantized toy theory corresponding to the
occupation number of the L mode being known
to be 1, the occupation number of the R mode be-
ing known to be 0, and the phases of both modes
being unknown. This maps to the state of knowl-
edge in the first-quantized toy theory correspond-
ing to the W variable being known to take the
value L, and the Θ variable being unknown.

As another example, consider the translation
of the Swap Rule for the beamsplitter dynamics.
To describe the translation succinctly, it is useful
to define a binary variable W̄ ∈ {0, 1} such that
W̄ = 0 ↔ W = R and W̄ = 1 ↔ W = L. Then
we have

Swap Rule in the first-quantized toy the-
ory: Under the 50-50 beamsplitter, the
values of the binary which-way variable
W̄ and the binary phase variable Θ are
swapped.

Similarly, we have

Measurement update rule in the first-
quantized toy theory: After a nonde-
structive repeatable measurement of the
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which-way variable W , one assigns zero
probability to the physical states that
are inconsistent with the outcome of
the measurement. Furthermore, the
phase variable Θ is randomized, i.e.,
with probability 1

2 , it is left unchanged
and with probability 1

2 , it is flipped.

Accounting for the TRAP phenomenology of
the Mach-Zehnder interferometer is very straight-
forward in the first-quantized toy theory.

Consider first the case where there is a phase
shifter in place. The photon is prepared so that it
is certain that the which-way variable has value
L, i.e., W = L. The first beamsplitter causes the
phase variable Θ at its output to track the which-
way variable W at its input, and so it is certain
that this phase variable has value 1, i.e., Θ = 1,
after the first beamsplitter. The phase shifter
then either leaves the value of Θ unchanged, or
flips it, and the action of the second beamsplitter
ensures that the which-way variable W at its out-
put tracks the phase variable at its input. Con-
sequently, the value of the which-way variable at
the output ports of the whole interferometer is
unchanged or flipped (relative to its value at the
input ports of the whole interferometer) accord-
ing to whether the phase shifter implemented a 0
or π phase shift. This ability to shift the location
of the dark output port by changing the phase
shift inside the interferometer is the operational
signature of interference.

The case where there is a which-way detector
in place is also simple to analyze. The detector
simply reveals the value of the which-way variable
W inside the interferometer and is equally likely
to fire or not to fire given that the first beam-
splitter causes W to track the value of Θ at the
input ports of the interferometer and given that
the latter is uniformly distributed. Meanwhile,
the measurement causes the value of Θ to be ran-
domized. This in turn implies that the value of
W at the output of the interferometer is random,
given that under the action of the second beam-
splitter, it tracks the value of Θ. We have the
operational signature of the loss of interference.

A diagrammatic version of this account is pro-
vided in Appendix A.2.

So the first-quantized toy theory can reproduce
the TRAP phenomenology just as easily as the
second-quantized toy theory can.

Nonetheless, as we now explain, the second-

quantized description is critical for undermining
the third interpretational claim. Specifically, if
one focusses only on the coarse-grained variables
of the first-quantized toy theory and one forgets
their definitions in terms of the variables of the
second-quantized toy theory (given in Eq. (14)),
then it becomes impossible to justify the claim
that this account of the TRAP phenomenology is
one that appeals only to local causal influences.

When a detector is placed on the R arm and
does not fire, one can seek to explain the resulting
loss of interference in the first-quantized toy the-
ory by imagining that the value of Θ is random-
ized, as stipulated by the measurement update
rule of the first-quantized toy theory, but what
is unclear is whether one is warranted in inter-
preting this randomization as a local influence of
the detector on the photon. Indeed, the standard
story about the first-quantized description makes
it tempting to interpret Θ as an internal degree
of freedom of the photon, and that consequently
it is a property that can only be accessed at the
location of the photon. If one does so, then when
the detector on the R arm does not fire, mean-
ing that the photon took the L arm inside the
interferometer (i.e., W = L), one is led to con-
clude that one cannot imagine the randomization
of the value of Θ to be the result of a local causal
influence from the detector on the R arm.

By contrast, if one interprets W and Θ simply
as coarse-grainings of the variables NR, NL,ΦR

and ΦL of the second-quantized toy theory, then
Θ is simply the relative phase of the two modes,
i.e., it is defined to be ΦR ⊕ ΦL, and conse-
quently Θ can be randomized by randomizing
either ΦR or ΦL, and each of the latter opera-
tions can clearly be achieved by acting on a single
arm through a local causal influence. In this ap-
proach, Θ is clearly a global property of the pair
of modes. Note that it is not a holistic property,
since its definition is given entirely in terms of the
properties of mode R and of mode L. Such global
but nonholistic properties are common in physics.
The centre of mass of a collection of particles is a
good example—it can be modified only if the lo-
cation of one or more of the particles is modified.
Just as the concept of centre of mass poses no
challenge to the notion of reductionism, neither
does the property Θ when it is understood as the
relative phase of the pair of modes.

To sum up, the possibility of a local explana-
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tion of the phenomenology is only manifest in
a second-quantized or field-theoretic description.
The fact that most previous discussions of in-
terference phenomenology (and accounts thereof)
have made use of a first-quantized description,
and that it was not standard to understand this as
a coarse-graining of the second-quantized descrip-
tion, may partially explain why researchers pre-
viously did not recognize the possibility of a local
causal explanation of the TRAP phenomenology.
These considerations highlight the significance of
the field-theoretic perspective in discussions of lo-
cality in quantum theory.

4 Implications for some related exper-
imental scenarios

4.1 The Elitzur-Vaidman bomb tester

The Elitzur-Vaidman bomb-tester, introduced in
Ref. [4], is a well-known way of making the puz-
zling features of quantum interference phenomena
more dramatic.

Imagine that a way of constructing bombs has
been devised such that the detonator is a trans-
parent trigger that is activated whenever light
passes through it and which is so sensitive that
even a single photon is sufficient to cause the
bomb to explode. Obviously, such bombs must
be kept in complete darkness until they are ready
to be used. Now suppose that the manufacturing
technique is imperfect, so that some of the bombs
are faulty. One can imagine, for instance, that
faulty bombs fail to have a trigger. Unlike the
functional bombs, the faulty bombs do not ex-
plode when a photon passes through the region
where the trigger should be. The task of inter-
est is to find a means of verifying that a bomb is
functional without causing it to explode.

What Elitzur and Vaidman showed is that the
phenomenology of the Mach-Zehnder interferom-
eter can be leveraged to solve this problem.

To begin, one places the bomb in such a way
that if it has a trigger, then this intercepts the
R arm of the interferometer, as shown in Fig. 2 .
Because a functional bomb explodes if and only if
a photon impinges on it, a functional bomb with
its trigger placed in the R arm behaves precisely
like a which-way detector placed in the R arm,
and consequently one has precisely the same op-
erational behaviour as in Fig. 1b): there is no
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Figure 2: The Elitzur-Vaidman bomb tester dramatizes
the puzzling features of interference. A Mach-Zehnder
interferometer can be used to determine whether a bomb
is faulty or functional, purportedly without any local in-
teraction between the photon and the bomb. The case
of a faulty bomb (having no trigger) is depicted in (a),
while that of a functioning bomb (having a transpar-
ent trigger sensitive to a single photon) is depicted in
(b). These correspond to a Mach-Zehnder interferome-
ter with or without a detector on the R arm.

interference, so that the photon is equally likely
to be detected in either output port of the sec-
ond beamsplitter. If, by contrast, a faulty bomb
is placed in the R arm, the situation is that of
Fig. 1a) with a standard Mach-Zender interfer-
ometer implementing no phase shift. It follows
that for a faulty bomb, one has interference, with
the photon always emerging in the L output port
of the second beamsplitter.

In summary, for a functional bomb that does
not explode, there is probability 1

2 of the photon
being found in the R output port of the second
beamsplitter, whereas for a faulty bomb, there is
probability 0 of this occurring. Consequently, if
there is no explosion and a detection is made at
the R output port, one can conclude with cer-
tainty that the bomb is functional. Given that
there is a probability 1

2 that a functional bomb
will not explode (corresponding to the which-way
detector on the R arm not firing), and there is
a probability 1

2 that subsequently the photon is
found in the R output port of the second beam-
splitter, it follows that, using this scheme, there
is a probability 1

4 that a functional bomb can be
identified as such without exploding it.

The Elitzur-Vaidman bomb tester provides
a particularly clear demonstration of why the
TRAP phenomenology of the Mach-Zehnder in-
terferometer is often thought to resist explanation
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in terms of local causal influences. In a case where
the bomb is functional but does not explode, one
can conclude with certainty that inside the inter-
ferometer, the photon took the path along the L
arm rather than the R arm, since if it had taken
the path along the R arm, the bomb, being func-
tional, would have exploded. But if the photon
took the L arm, then it seems that it could not
have acquired any information about whether the
bomb was functional or faulty. However, the pho-
ton needs to have acquired this information in or-
der to know whether or not it is allowed to exit
the second beamsplitter via the outport port L.

Based on this account, Elitzur and Vaid-
man described the bomb-tester as implying
‘interaction-free measurement’, on the grounds
that the photon has gained information about the
bomb (namely, whether it is functional or faulty)
without interacting with it. They also argue that
because the photon does not interact locally with
the bomb, no local causal explanation of the phe-
nomenon is possible. Indeed, they describe the
bomb-tester in the abstract of Ref. [4] as “a novel
manifestation of the nonlocality of quantum me-
chanics.”

Others have taken the phenomenology of the
Elitzur-Vaidman bomb-tester to imply something
different from the existence of nonlocal causal
influences. Penrose, for instance, has suggested
that it implies what we will term the causal effi-
cacy of possibility [36]. Suppose that in actuality,
the bomb did not explode and the photon took
the L path. Nevertheless, there is a counterfac-
tual world where the bomb did explode and the
photon took the R path. If the photon can be in-
fluenced not only by what is occurring in reality
(at its location), but by what occurs in counter-
factual worlds (at its location), then one can ex-
plain the different phenomenology resulting from
functional and faulty bombs without necessitat-
ing nonlocal influences. Penrose indeed suggests
that the make-up of possible but counterfactual
worlds has a causal influence on what occurs in
the actual world.26 This view can clearly be sub-

26He puts it as follows (note that in his account of
the bomb-tester, a faulty bomb is one whose detonator
is jammed):

Classically, as the problem is phrased, there
is no way of deciding whether the bomb det-
onator has jammed other than by actually wig-
gling it—in which case, if the detonator is not
jammed, the bomb goes off and is lost. Quan-

sumed under the overarching claim that whatever
the causal explanation might be, it is not one in
terms of simple local causes among actual enti-
ties, but something more radical.

The account provided by the toy field theory,
however, shows that one is not forced to such rad-
ical interpretational conclusions.

As noted above, the bomb-tester experiment
is simply the usual Mach-Zehnder interferome-
ter where the distinction between a functional
and a faulty bomb is the distinction between a
which-way detector being in place in the R arm
of the interferometer and no such detector being
in place there. Consequently, we have already
seen how the phenomenology of the bomb-tester
can be reproduced in the toy field theory. Specif-
ically, if the bomb is functional and does not ex-
plode, one applies the measurement update rule
for the outcome NR = 0. This stipulates that the
phase of mode R is randomized, which implies
that the relative phase between the modes prior
to the second beamsplitter is randomized, which
in turn implies (by the Swap Rule) that the oc-
cupied output port after the second beamsplitter
is randomized. Note that the phase is random-
ized even though the R mode is unoccupied (for
further discussion of this point, see Sec. 5.2.1).
Consequently, for a functional bomb, there is a 1

2
probability that the R output port of the second
beamsplitter becomes occupied and signals that
the unexploded bomb is not faulty.

Therefore, the phenomenology of the bomb-
tester does not force one to accept that a mea-
surement has occurred without interaction. In
the toy field theory, when the bomb is functional,
there is a nontrivial interaction, indeed a com-
pletely local interaction between mode R and the
bomb. Furthermore, half of the time, this lo-
cal interaction results in a change to the physical
state of the R mode, namely, a flip of its discrete
phase.

tum theory allows for something different: a
physical effect that results from the possibility
that the detonator might have been wiggled,
even if it was not actually wiggled! What is par-
ticularly curious about quantum theory is that
there can be actual physical effects arising from
what philosophers refer to as counterfactuals—
that is, things that might have happened, al-
though they did not in fact happen. (Ref. [36],
p. 240)
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So we have seen that the precise aspects of the
phenomenology of the Elitzur-Vaidman bomb-
tester that are purported to be evidence for
interaction-free measurement and nonlocality are
in fact reproduced in the toy field theory us-
ing only local influences and genuine interac-
tions. This demonstrates that radical notions
such as interaction-free measurement, nonlocal
influences, or the causal efficacy of possibility
are not required to explain the phenomenology in
question.

4.2 Wheeler’s delayed-choice experiment

In 1978, Wheeler introduced a version of the
double-slit interference experiment now known as
the “delayed-choice” experiment [5]. In his own
words, the motivation was the following question:
“Can one choose whether the photon shall have
come through both of the slits, or only one of
them, after it has already transversed the screen?”
His thought experiment is meant to provide ev-
idence that the answer to this question is ‘yes’.
Wheeler offered several versions of his experi-
ment, all equivalent for the purposes of his ar-
gument. In each of these, the key feature is that
the experimenter ultimately makes the choice of
whether or not to measure the which-way in-
formation after the photon has already passed
through the slits. We here present a version of
Wheeler’s argument that retains this key feature,
but is framed in terms of the particular Mach-
Zehnder interferometer we have focussed on here.

Wheeler’s starting point is Bohr’s notion that
the behaviour of a photon depends on the whole
experimental arrangement. He grants that Bohr
is correct to say that the photon behaves like
a wave in the context of the experimental ar-
rangement of Fig. 1a) (Mach-Zehnder with phase
shifter) while it behaves like a particle in the con-
text of the experimental arrangement of Fig. 1b)
(Mach-Zender with which-way detector). The
question he wishes to pose, however, is this: what
if the choice between these two experimental ar-
rangements is made after the photon has already
passed through the first beamsplitter?

The delayed-choice experiment that we con-
sider, therefore, is the standard Mach-Zehnder in-
terferometer but where the experimenter makes a
last-minute decision of whether to insert a which-
way detector or a phase shifter on the R arm. The
two possibilities in question are exactly those il-

lustrated in Fig. 1(a) and Fig. 1(b).
Suppose one is of the opinion that (i) the pho-

ton must have passed through both arms of the
interferometer for there to be interference, and
(ii) the photon must have passed through just one
arm of the interferometer in order for there to be
no interference. In this case, it would seem that a
last-minute decision of whether or not to insert a
which-way detector on the R arm must somehow
determine the behaviour of the photon inside the
interferometer at an earlier time. Wheeler calls
this “an apparent inversion of the normal order of
time”.

For some, this inversion is not merely ‘appar-
ent’, but actual. Indeed, Wheeler’s experiment
has been interpreted as evidence of retrocausal-
ity, that is, of backwards-in-time causal influ-
ences [6, 7]. Wheeler himself did not endorse this
conclusion, but the moral he did draw from it
was equally radical. He concluded that the past
of the particle does not exist until the measure-
ment is performed. In his own words [5]:

Does this result mean that present
choice influences past dynamics, in
contravention of every formulation of
causality? Or does it mean, calculate
pedantically and don’t ask questions?
Neither; the lesson presents itself rather
as this, that the past has no existence
except as it is recorded in the present. It
has no sense to speak of what the quan-
tum of electromagnetic energy was do-
ing except as it is observed or calculable
from what is observed. More generally,
we would seem forced to say that no
phenomenon is a phenomenon until—
by observation, or some proper combi-
nation of theory and observation—it is
an observed phenomenon. The universe
does not “exist, out there,” independent
of all acts of observation. Instead, it
is in some strange sense a participatory
universe.

The lesson that Wheeler drew from the exper-
iment, in other words, is that one is forced to
reject realism, at least at the level of quantum
systems.

We now consider what the toy field theory im-
plies about Wheeler’s delayed-choice experiment.

In the toy field theory, there is a matter of
fact about both the which-way property (the oc-
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cupation numbers of each mode) and the relative
phase property (the parity of the phases of the
two modes) after the first beamsplitter but before
the which-way detector. The choice of whether to
put the which-way detector in arm R or not only
determines which of these properties can be in-
ferred.

Specifically, in the case where the which-way
detector on arm R is in place, whether the de-
tector fires or not allows one to infer which arm
of the interferometer is occupied both after and
before the measurement, but it causes one to be-
come ignorant about the relative phase after the
measurement. By contrast, in the case where
the which-way detector on arm R is left out, one
knows the relative phase to be zero inside the
interferometer but one remains ignorant of the
which-way property.

The choice to put the which-way detector into
arm R does not cause the which-way property at
an earlier time to become well-defined or to take
a definite value, it merely provides the experi-
menter the opportunity to learn the value that
it possessed all along. Similarly, the choice to
leave the which-way detector out does not cause
the which-way property at an earlier time to fail
to be well-defined or to take a definite value, it
merely means that one does not learn this value.

Consequently, the phenomenology of the de-
layed choice experiment does not force us to ac-
cept retrocausality27 or to give up on realism.

4.3 The quantum eraser

The final example we consider is the quantum
eraser experiment, proposed by Scully, Englert
and Walther [38]. For a presentation that fo-
cusses on its abstract structure, see Refs. [31, 39].

We introduce it here as a modification of the
basic Mach-Zehnder set-up. Note, first, that in
the latter, the measurement implemented by a
which-way detector on the R arm can be mod-
elled as a two-stage procedure consisting of (i) a
particular interaction between the photon and an
auxiliary system, and (ii) a subsequent measure-
ment of a particular sort on the auxiliary system.
But once this model is contemplated, it becomes
apparent that one could also choose to implement
a different measurement on the auxiliary system,

27An argument in favour of this conclusion is also pro-
vided in Ref. [37].

one that does not reveal the which-way informa-
tion. The quantum eraser experiment includes
both of these possibilities. The set-up is depicted
in Fig. 3.

Figure 3: Quantum eraser. Depending on which mea-
surement is performed on the ancilla A coupled to mode
R, the which-way information about the photon can be
obtained – thus inducing a particle behavior, or the inter-
ference pattern can be preserved/restored – witnessing
a wave behavior.

We begin with an analysis in the first-quantized
description. The auxiliary system, denoted by A,
is imagined to be a qubit. We denote the state in
which it is initialized by |a0⟩A.

Next, we imagine a controlled-NOT gate
(CNOT), with the which-way degree of freedom
of the photon as the control qubit and the aux-
iliary system A as the target qubit. Specifically,
the states in the orthogonal basis {|a0⟩ , |a1⟩} of
A are interchanged (i.e., a NOT operation is ap-
plied in this basis) if and only if the photon is
in the |R⟩ state. Explicitly, the CNOT gate is
defined as the following linear map

|L⟩ |a0⟩A 7→ |L⟩ |a0⟩A

|L⟩ |a1⟩A 7→ |L⟩ |a1⟩A

|R⟩ |a0⟩A 7→ |R⟩ |a1⟩A

|R⟩ |a1⟩A 7→ |R⟩ |a0⟩A . (15)

Note that such a map can be achieved even if A
is localized to the R arm of the interferometer. If
A starts in the |a0⟩ state, then after the CNOT
gate, the {|a0⟩ , |a1⟩} basis of A becomes perfectly
correlated with the which-way observable of the
photon.

In the scenario of Fig. 3, as with the other sce-
narios considered in this article, the initial state
of the photon is |L⟩, while after the first beam-
splitter it is 1√

2(|R⟩ − |L⟩). Because the auxiliary

Accepted in Quantum 2023-09-01, click title to verify. Published under CC-BY 4.0. 22



system A is initialized in state |a0⟩, the joint state
of the photon and A after the first beamsplitter
is 1√

2(|R⟩ − |L⟩) |a0⟩. After the CNOT gate, their
joint state is

1√
2(|R⟩ |a1⟩A − |L⟩ |a0⟩A). (16)

Now suppose that the auxiliary system A is mea-
sured in the basis {|a0⟩ , |a1⟩}. If the outcome a0
is obtained, then the quantum state of the photon
collapses to |L⟩. In this case, there is no interfer-
ence, i.e., equal likelihood of finding the photon
in the L and R output ports of the second beam-
splitter. Similarly, if the outcome a1 is obtained,
then the quantum state of the photon collapses
to |R⟩, and again one sees no interference.

In short, the measurement of the {|a0⟩ , |a1⟩}
basis on A constitutes an indirect measurement
of the which-way observable of the photon inside
the interferometer, and hence destroys the inter-
ference.

Now suppose that instead of measuring A in
the {|a0⟩ , |a1⟩} basis, one measures it in the basis
{|a+⟩ , |a−⟩}, where |a±⟩ ≡ 1√

2(|a0⟩ ± |a1⟩).
Note, first of all, that Eq. (16) can be rewritten

as

1√
2

[
1√
2(|R⟩ − |L⟩) |a+⟩ − 1√

2(|R⟩ + |L⟩) |a−⟩A

]
.

(17)
It is clear, therefore, that there is equal probabil-
ity for the a+ and a− outcomes to occur in a mea-
surement of {|a+⟩ , |a−⟩}. Second, note that when
the a+ outcome is obtained, the state of the pho-
ton collapses to 1

2(|R⟩ − |L⟩), while when the a−
outcome is obtained, it collapses to 1

2(|R⟩ + |L⟩).
So we see that the case of obtaining the a+ out-
come leaves the photon in the same state as the
one in which it is left after the phase shifter in the
Mach-Zehnder interferometer of Fig. 1(a) when
there is no phase shift. Meanwhile, the case of
obtaining the a− outcome leaves the photon in
the same state as the one in which it is left in the
Mach-Zehnder interferometer of Fig. 1(a) after a
π phase shift. As described in Sec. 2, the unitary
associated to the second beam splitter is such that
in the case of no phase shift, the photon is always
detected at the L output port of the second beam-
splitter, while in the case of a π phase shift, the
photon is always detected at the R output port.
Consequently, for the runs where the a+ outcome
is obtained, the photon is always detected at the
L output port of the second beamsplitter, while

for the runs where the a− outcome is obtained,
the photon is always detected at the R output
port of the second beamsplitter. In both cases,
we have complete interference.

Note that if one ignores the outcome of the
{|a+⟩ , |a−⟩} measurement, then one has an equal
mixture of the two types of interference pattern
just described, which corresponds to equal prob-
ability of the photon emerging at either output
port of the second beamsplitter—hence no inter-
ference. This is consistent with what is found if
one ignores the outcome of a measurement of the
{|a0⟩ , |a1⟩} basis, or if one does no measurement
on A at all.28

The reason why the {|a+⟩ , |a−⟩} measurement
on A is commonly said to “erase” the which-way
information encoded in A is that it leads to a ran-
domization of the outcome of a measurement in
the {|a0⟩ , |a1⟩} basis on A. More precisely, if one
implements a measurement of {|a0⟩ , |a1⟩} after a
measurement of {|a+⟩ , |a−⟩}, then whether one
obtains the a0 or a1 is completely independent of
the state of the photon at the time prior to the
measurement of {|a+⟩ , |a−⟩}.

We now comment on how these predictions
arise in the second-quantized description, since
this is the one that will map most closely to the
account given by the toy field theory. As before,
the difference to the first-quantized description is
that the system of interest is no longer taken to be
a photon, but a pair of modes. This impacts how
one models the CNOT operation. Specifically,
one can imagine a CNOT gate with the mode R
as the control qubit and A as the target qubit,
where the NOT operation is applied to the basis
{|a0⟩ , |a1⟩} of A if and only if mode R is in state
|1⟩ of the occupation number basis. Explicitly,

|0⟩R |a0⟩A 7→ |0⟩R |a0⟩A

|0⟩R |a1⟩A 7→ |0⟩R |a1⟩A

|1⟩R |a0⟩A 7→ |1⟩R |a1⟩A

|1⟩R |a1⟩A 7→ |1⟩R |a0⟩A . (18)

The first pair of mappings in Eq. (18) trivially

28The above observations constitute a version of the
Einstein-Podolsky-Rosen thought experiment [40] in the
context of an interferometer. It is well known that with
a maximally entangled state such as Eq. (16), the basis
of states to which one system collapses can be determined
by the basis that is measured on the other system. The
average state on the one system, however, is independent
of the basis measured on the other.
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imply that

(|1⟩L |0⟩R) |a0⟩A 7→ (|1⟩L |0⟩R) |a0⟩A

(|1⟩L |0⟩R) |a1⟩A 7→ (|1⟩L |0⟩R) |a1⟩A , (19)

while the last pair trivially imply that

(|0⟩L |1⟩R) |a0⟩A 7→ (|0⟩L |1⟩R) |a1⟩A

(|0⟩L |1⟩R) |a1⟩A 7→ (|0⟩L |1⟩R) |a0⟩A , (20)

so that under the mapping from the second-
quantized to the first-quantized description (de-
fined in Eq. (7)), we recover the CNOT gate of
Eq. (15).

In short, the analysis of the experiment in the
second-quantized description goes through ex-
actly as it did in the first-quantized description
with the substitutions implied by Eq. (7).

Nonetheless, the second-quantized description
provides additional clarity on the issue of locality.
In particular, it demonstrates that it is sufficient
for the auxiliary system A to interact with the
mode R alone.

Let A be initialized in the state |a0⟩A, and
let mode R be initialized in an arbitrary state
α |0⟩R + β |1⟩R. The CNOT gate of Eq. (18)
then maps the joint state of RA to the entangled
state α |0⟩R |a0⟩A + β |1⟩R |a1⟩A. A subsequent
measurement of the {|a0⟩ , |a1⟩} basis, therefore,
achieves an indirect measurement of the occupa-
tion number in mode R. It follows that one can
understand the loss of interference as being due
to this indirect measurement of the occupation
number of mode R.

By contrast, for a subsequent measurement
of the {|a+⟩ , |a−⟩} basis on A, obtaining the
a+ outcome collapses the quantum state of R
back to α |0⟩R +β |1⟩R, i.e., no disturbance to
the quantum state of R, while obtaining the
a− outcome collapses the quantum state of R
to α |0⟩R −β |1⟩R, corresponding to an effective
π phase shift being implemented on the state
(Eq. (10) where ϕ = π). Recall that in the
second-quantized description, the joint state of
the pair of modes and the auxiliary system at
timestep 3 is obtained by translating Eq. (7) via
the map of Eq. (17), that is,

1√
2 [ 1√

2(|0⟩L |1⟩R − |1⟩L |0⟩R) |a+⟩

− 1√
2(|0⟩L |1⟩R + |1⟩L |0⟩R) |a−⟩A]. (21)

It follows that the pair of modes are col-
lapsed to the state 1√

2(|0⟩L |1⟩R − |1⟩L |0⟩R) or

1√
2(|0⟩L |1⟩R + |1⟩L |0⟩R) depending on whether

the outcome is a+ or a−. The latter can now be
understood as follows: whether the outcome is a+
or a− simply reveals whether the R mode was, by
its interaction with A and the subsequent post-
selection on the given outcome, effectively sub-
jected to the unitary describing a π phase shift
or to the identity map.

Importantly, the fact that one sees interfer-
ence or not depending on whether one measures
{|a+⟩ , |a−⟩} or {|a0⟩ , |a1⟩} on A is true even if
the decision is delayed until long after one regis-
ters which output port of the interferometer the
photon was detected in.

Much like in Wheeler’s delayed-choice exper-
iment, the claim that is conventionally thought
to be supported by the quantum eraser experi-
ment is that the experimenter can choose whether
or not the photon behaves like a wave (travel-
ing through both arms) or behaves like a parti-
cle (traveling through one arm) after the particle
has already entered the interferometer. The pur-
ported novelty of the quantum eraser (relative to
the experiments we have discussed so far) is that
this choice can even be made after the photon has
already been detected [41].

Under the conventional perspective, the quan-
tum eraser also provides a novel challenge to the
possibility of local causal explanations of the phe-
nomenology. To understand the novelty, it is
useful to compare the quantum eraser with the
Elitzur-Vaidman bomb tester.

We begin with a minor difference between the
two. We have already noted that in the conven-
tional interpretation of the Elitzur-Vaidman ex-
periment, it is claimed that if the change of the
interference pattern is due to a causal influence
from the decision of whether or not to learn the
which-way observable, then this influence must be
nonlocal. Note, however, that the claimed nonlo-
cal influence was one that acted from the R arm
of the interferometer to the L arm. Because this
decision is made even further afield in the case
of the quantum eraser, namely, in the choice of
measurement on the auxiliary system A, it must
be that the nonlocal causal influence is from A to
both the R mode and the L mode.29

29Relatedly, in the bomb-tester experiment, where the
which-way observable is measured directly by a measure-
ment on mode R, one can imagine that at least the change
to the physical state of the R mode is achieved by a local
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The more significant difference, however, is a
consequence of the fact that one can postpone the
decision of whether and how to measure A until
after the photon has emerged from the interfer-
ometer and been detected at one of the output
ports. This fact implies that if the difference in
interference patterns is to be explained in terms
of a causal influence—with the decision of what
to measure on A being the cause and the photon
being the effect—then this causal influence must
not only be nonlocal but must, in fact, propagate
backwards in time.

Of course, in the face of the radical nature
of any such causal account, one can also con-
sider a more Wheelerian response, namely, that
the quantum eraser provides yet more grist for
the mill of anti-realism. Either way, the quan-
tum eraser is thought to support the interpre-
tational claim that it is impossible to provide a
local causal explanation of the phenomenology of
quantum interference.

Toy field theory account. To describe the
toy field theory account of the quantum eraser
experiment, we need to supplement the account
of the Mach-Zehnder interferometer (presented in
Sec. 3) with an account of the auxiliary system A
and the CNOT interaction between mode R and
system A.

The system A is presumed to be the toy ana-
logue of an arbitrary two-level quantum system
(a qubit). This is taken to be a system with two
properties, one property being the counterpart of
the observable associated to the {|a0⟩ , |a1⟩} ba-
sis, and the other being the counterpart of the
observable associated to the {|a+⟩ , |a−⟩} basis.
These properties are represented by binary vari-
ables, denoted QA ∈ {a0, a1} and PA ∈ {a+, a−}
respectively. QA can be interpreted as a discrete
coordinate and PA as its canonically conjugate
momentum. (See Refs. [9, 10] for more details.)
30

disturbance, even if the change to the physical state of the
L mode cannot be understood in this fashion. In the case
of the quantum eraser, on the other hand, if changes in
the interference pattern are to be explained by an influence
from the decision of what to measure on A to the physical
state of the photon (or modes), then all such disturbances
are nonlocal.

30If one likes, one can conceptualize the auxiliary system
A as a single mode, so that QA = NA, a discrete occu-
pation number, and PA = ΦA, a discrete phase. In this
case, the CNOT operation corresponds to a dynamics that

The toy field theory analogue of the initial
quantum state |a0⟩ is the state of knowledge
wherein QA is known to take value a0, while PA

is unknown.
Now consider the toy field theory analogue of

the CNOT of Eq. (18). To describe it succinctly,
it is useful to define binary variables Q̄A ∈ {0, 1}
and P̄A ∈ {0, 1} such that QA = a0 ↔ Q̄A = 0,
QA = a1 ↔ Q̄A = 1, PA = a+ ↔ P̄A = 0, and
PA = a− ↔ P̄A = 1. Then we have

Nout
R = N in

R

Φout
R = Φin

R ⊕ P̄ in
A

Q̄out
A = Q̄in

A ⊕N in
R

P̄ out
A = P̄ in

A . (22)

If one measures Q̄A after the CNOT dynamics,
then if the initial value of Q̄A is known, the fact
that the value of Q̄A is shifted by N in

R , implies
that one can infer N in

R from the measurement
outcome (since NR is constant under the CNOT
dynamics, one thereby learns its final value as
well). This is the sense in which one can acquire
information about the occupation number of R
by learning whether the outcome of the measure-
ment of QA is a0 or a1.

Meanwhile, because P̄A (and hence PA) is con-
stant under the CNOT dynamics, a measurement
of the final PA reveals the initial PA, and given
that PA prior to the CNOT dynamics is uniformly
distributed, this measurement is equally likely to
yield the a+ or a− outcome. One can infer noth-
ing about the initial physical state of mode R
from such a measurement, because the final PA

does not depend on any property of mode R.

fails to conserve the total occupation number (unlike the
beamsplitter and phase-shift operations), and to realize it
experimentally would require nonlinear optics. But tak-
ing A to be a mode is just one possibility for a concrete
physical realization of A. A different possibility is that
A is analogous to the qubit defined by a two-level atom.
If these two levels are treated as two modes of the elec-
tron’s field (relative to the nucleus), say G (for ‘ground’)
and E (for ‘excited’), then one can take QA = NG and
PA = ΦG ⊕ ΦE . In this case, A is associated to coarse-
grained degrees of freedom defined for the pair of modes,
and the CNOT operation corresponds to an interaction
that preserves particle number. Our argument—that the
toy field theory account of the quantum eraser refutes the
conventional interpretational claims—does not depend on
the particular concrete realization of A. The physical na-
ture of A is irrelevant for our purposes. As such, we prefer
to treat it abstractly in what follows rather than commit
to any specific concrete realization.
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Nonetheless, the phase property of mode R, ΦR,
is disturbed by the CNOT dynamics. Specifically,
it is shifted by an amount corresponding to the
initial value of P̄A (hence correlated with that of
PA). Because the final PA is equal to the initial
PA under the CNOT dynamics, a measurement
of the final PA allows one to infer the value by
which mode R’s phase, ΦR, is shifted: if it is the
a+ outcome that is obtained, one infers that ΦR

has not changed, while if it is the a− outcome that
is obtained, one infers that ΦR has been flipped.

In essence, the CNOT dynamics is such that
the final value of QA (the coordinate variable of
A) comes to encode information about the initial
occupation number of R and this involves a back-
action on R, wherein the final phase of R comes
to encode information about the initial value of
PA (the conjugate momentum variable of A). If
one measures QA after the interaction, one learns
about the occupation number of R (and foregoes
the possibility of learning about what the back-
action was), whereas if one measures PA after the
interaction, one learns what the back-action was
(but foregoes the possibility of learning anything
about the initial physical state of R).

As we noted in our toy field theory analogue
of the basic Mach-Zehnder interferometer with a
phase-shifter, whether or not ΦR has been flipped
determines whether or not ΦL ⊕ ΦR has been
flipped and consequently whether it is always the
R output port of the second beamsplitter that is
occupied, or always the L output port. If one
sorts the data into those runs where the PA mea-
surement gives outcome a+ and those where it
gives outcome a−, then in the first data set it
is the R output port that is always found to be
occupied, while in the second it is the L output
port. In other words, interference is observed in
each data set.

A formal account of the toy field theory ana-
logue of the quantum eraser is presented in Ap-
pendix A.3.

Having demonstrated that the toy field theory
can reproduce the TRAP phenomenology of the
quantum eraser, we turn to the question of what
light this sheds on the standard interpretational
claims.

In the toy field theory version of the quan-
tum eraser, the choice of whether to measure QA

or PA on the auxiliary system does not have a
causal influence on any of the properties of mode

L or mode R. Rather, all that depends on this
choice is what one can infer about the properties
of the modes, specifically, whether one can infer
NR (and hence also NL) or ΦL ⊕ ΦR. But this is
all that is required to explain the phenomenology.

We see, therefore, that a nonlocal influence be-
tween the choice of what to measure and the prop-
erties of the photon (or the distant modes) is
not necessary to explain the phenomenology of
the quantum eraser, and it is unnecessary for the
same reason that backwards-in-time causal influ-
ences are unnecessary to explain the phenomenol-
ogy of Wheeler’s delayed choice experiment: in
both cases, what is presumed to require a causal
influence can be explained in terms of an infer-
ence, that is, an updating of one’s knowledge.

5 Discussion

5.1 Take-away

5.1.1 Summary

The three interpretational claims that are con-
ventionally taken to follow from the TRAP phe-
nomenology are radical when viewed relative to
classical physics, and this radicalness is taken
by many to imply that quantum phenomena
are somehow irreducibly mysterious. The argu-
ments we have presented, however, demonstrate
that it is possible to account for such phenom-
ena quite naturally, in particular, without being
forced to accept wave-particle complementarity,
the observer-dependence of reality, or the failure
of local causal explainability.

Feynman’s claim that the phenomenology of
quantum interference is ‘impossible, absolutely
impossible, to explain in any classical way’ is
proven to be simply false. His claim that ‘We
cannot make the mystery go away by “explaining”
how it works’ is also refuted—the toy field the-
ory provides a straightforward and unambiguous
account of the TRAP phenomenology in terms of
the statistical mechanics of a classical (discrete)
field theory. His claim that the phenomenology of
quantum interference “contains the only mystery”
must also be rejected.

5.1.2 A proposal about methodology

Ultimately, this work aims to shed light on the
general question:
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Which aspects of the phenomenology of
quantum theory force us to reject the
classical worldview?

It has been common for researchers to attack
this question as Feynman did: by identifying
phenomena for which they (and others) cannot
see how it is possible to provide an explanation
in terms of a classical worldview, and then tak-
ing the failure to identify such an explanation as
grounds for concluding that there is no such ex-
planation.

We propose a more rigorous methodology.
First, one must articulate what, precisely, one
considers to be ‘the classical worldview’, by ar-
ticulating the principles that one believes define
classicality. Next, one must formalize these prin-
ciples mathematically. Finally, one must prove a
rigorous no-go theorem that demonstrates a con-
tradiction between the formalized principles and
the aspects of the quantum phenomenology in
question.

In the next section, we describe what we take
to be the best notion of classicality, and describe
what it implies under our proposed methodology.

5.1.3 Beyond the TRAP phenomenology: what is
really nonclassical?

Whatever principle of classicality one adopts, it is
clear that the toy field theory should come out as
a classical theory by its lights. It then follows that
the TRAP phenomenology can be reproduced in
a classical theory and therefore cannot capture
the basic peculiarity of quantum theory, contrary
to Feynman’s claim. But what then is the essence
of quantum theory? What operational phenom-
ena do imply a departure from the classical world-
view?

Our own view on how best to characterize clas-
sicality is this: operational predictions are clas-
sically explainable if they can be realized in a
theory where (i) the kinematical state space of a
system (i.e., its space of physical states) is rep-
resented by a set while dynamics are represented
by functions from this set to itself, (ii) inferences
are done using Bayesian probability theory and
Boolean propositional logic, and (iii) a method-
ological principle for theory construction termed
Leibnizianity [35] is satisfied.

A few details about the notion of Leibnizianity.

Historically, Leibniz proposed a methodological
principle that can be summarized as follows: situ-
ations that are empirically indiscernible in princi-
ple according to one’s theory should be modelled
as physically (i.e., ontologically) identical within
the theory. Ref. [42] makes the case for the cre-
dentials of this principle in physics, given the use
to which it was put by Einstein. The principle
of Leibnizianity proposed in Ref. [35] is a gener-
alization of this methodological principle to the
context of a theory wherein one is making prob-
abilistic rather than deterministic inferences.31

It is worth noting that our preferred notion
of classicality is closely connected to the no-
tion of classicality at play in Bell’s theorem [26]
and the one at play in the Kochen-Specker the-
orem [44]. It can be shown that if operational
predictions are realizable in a theory satisfying
criteria (i), (ii) and (iii), then they are realiz-
able by a generalized-noncontextual ontological
model [45]. The latter, in turn, is a generaliza-
tion of the notion of a noncontextual hidden vari-
able model appearing in the Kochen-Specker the-
orem [44]. Furthermore, insofar as Bell’s notion
of a locally causal model is a special case of the
notion of a generalized-noncontextual ontological
model, it too is subsumed under our preferred no-
tion of classicality. Thus we see that the two most
stringent notions of nonclassicality in quantum
foundations, the one associated with the nonexis-
tence of a locally causal model (Bell’s theorem
and its variants) and the one associated with
the nonexistence of a noncontextual ontological
model (the Kochen-Specker theorem and its vari-
ants) come out as instances of nonclassicality rel-
ative to our preferred notion. Connected to this is
the fact that our preferred notion of classicality
is intimately related to the positivity of quasi-
probability representations [46, 47], is natural
from the perspective of a general framework for
describing possible theories [47–49], and emerges
in the presence of sufficient noise, whether this
arises from limited experimental precision or from
decoherence (see, e.g., the discussion at the end
of Appendix C.1 in Ref. [50] as well as the results

31Ref. [43] proposes an alternative framework to that of
Ref. [35], but articulates a principle of classicality that is
in the same spirit as Leibnizianity, namely, that the map
from the ontological level to the empirical level should not
be many-to-one, a principle termed ‘operational no fine-
tuning’ therein.
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of Refs. [51] and [52]).
Our preferred notion of classicality also satisfies

two other reasonable desiderata for any notion of
classicality: it is empirically testable [50, 53, 53–
57], and possession of a resource of nonclassicality
(by its lights) is associated to having a quantum-
over-classical advantage for information process-
ing [58–70].

It is straightforward to verify that the toy field
theory satisfies our preferred notion of classical-
ity. It satisfies criterion (i) because its kinemat-
ical state space is simply a set representing the
possible physical states of one or more modes, and
its dynamics is given by functions on this set.32

It satisfies criterion (ii) because Bayesian proba-
bility theory and Boolean propositional logic are
sufficient to describe inferences within this theory.
(The epistemic restriction only constrains what
particular probability distributions can represent
an agent’s knowledge of the physical state of the
system and what particular logical propositions
about this physical state can correspond to ques-
tions that can be asked.) The toy field theory can
also be shown to satisfy criterion (iii), that is, the
principe of Leibnizianity (and hence generalized
noncontextuality as well) for the same reason that
other epistemically restricted classical statistical
theories do [9, 10]. Together with our demon-
stration that the toy field theory can reproduce
the TRAP phenomenology, this implies that the
TRAP phenomenology is classically explainable
according to our preferred notion of classicality.33

32In fact, its kinematical state space is a discrete phase
space and its dynamics is given by symplectic functions,
that is, functions which are discrete analogues of Hamil-
tonian evolutions (these are all bijective, hence also re-
versible). In this sense, it satisfies an even stronger notion
of classicality than the one we have articulated above.

33We pause here to comment on how our claim can
be made to square with Bohr’s pronouncement (echoed
by many others) that we are forced in quantum theory
to acknowledge complementarity, that is, we are forced
to acknowledge that noncommuting observables cannot
be represented by classical random variables that are
jointly well-defined. What we wish to emphasize is that
Bohr did not demonstrate that complementarity is forced
upon us by the operational phenomena of quantum the-
ory. He merely asserted it. Bohr’s pronouncements, in
other words, did not meet the standards of the rigorous
methodology we are advocating here. It is only with the
advent of certain rigorous no-go theorems, such as the
Kochen-Specker theorem [44, 71] and the no-go theorem
for the generalized notion of noncontextuality proposed
in Ref. [45], that one is warranted in concluding that it

Nonetheless, there will be other, more nuanced,
aspects of interference phenomena that are not
classically explainable according to our preferred
notion of classicality. These aspects will arise
as operational predictions that are not realiz-
able by a generalized-noncontextual ontological
model. (The notion of a locally causal model is
likely not sufficient for this purpose, because most
interference experiments do not have the appro-
priate causal structure for deriving a Bell-type
theorem.) To determine to what extent interfer-
ence phenomena present a challenge to our pre-
ferred notion of classicality, therefore, one should
seek to identify those aspects of interference phe-
nomena that imply the failure of a generalized-
noncontextual ontological model.

Some progress on this front has been made
since the appearance of a draft version of this
article. Specifically, it was shown in Ref. [24]
that the precise functional form of a particu-
lar wave-particle duality relation resists explana-
tion in terms of a generalized-noncontextual on-
tological model. Another example is described in
Ref. [72].34

5.1.4 Interpretational lessons

A motivation for studying classical statistical the-
ories of the sort described in this paper (and char-

is impossible to represent certain sets of noncommuting
quantum observables by classical variables, at least not
without violating the assumption that the values must be
assigned context-independently. The fact that the TRAP
phenomenology is not rich enough to support such a no-go
theorem is why a noncontextual model such as the toy field
theory has the capacity to reproduce this phenomenology.

34Similar projects have been undertaken for other types
of quantum phenomena. For instance, the fact that
nonorthogonal quantum states cannot be discriminated
with certainty is sometimes thought to be an intrinsi-
cally quantum feature of state discrimination. However,
if quantum states are represented by probability distri-
butions that overlap on the physical state space, lack of
perfect discriminability is to be expected. Nonetheless,
it was shown in Ref. [65] that the particular tradeoff that
quantum theory predicts between the degree of nonorthog-
onality and the probability of successful discrimination is
inconsistent with the principle of generalized noncontex-
tuality. A similar analysis has also been done for state-
dependent cloning [66] and uncertainty relations [73]. As
another example, although weak values in pre- and post-
selected experiments can be given an account within a
generalized-noncontextual ontological model (see Ref. [74]
for instance), it was shown in Ref. [68, 69] that anomalous
weak values [75] cannot.
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acterizing the principles of classicality that they
embody) is that the insights obtained by doing so
are useful in guiding our search for a more com-
pelling interpretation of quantum theory.

In particular, Ref. [35] articulates a research
program that seeks to secure an interpretation
of quantum theory that salvages the spirit of lo-
cality and generalized noncontextuality by taking
the quantum state to describe knowledge, while
going beyond the usual framework of ontological
models by allowing for intrinsically quantum no-
tions of causation and inference. It proposes a
formalism that seeks to unscramble the omelette
of ontology and epistemology in quantum theory,
to use the evocative imagery of E.T. Jaynes [76].
For various interference phenomena, we have here
shown that what was previously attributed to ex-
otic types of causal influence could be explained
within the toy field theory by mere inference, i.e.,
merely resolving some uncertainty based on the
acquisition of new information. In this sense, the
toy field theory can also be understood as a small
contribution to the program [3, 35, 77–79] of un-
scrambling the quantum omelette.

The toy field theory also suggests a novel take
on the relationship between the first-quantized
and second-quantized descriptions in quantum
theory. As we noted in Sec. 2.3, the first- and
second-quantized descriptions are typically un-
derstood as making different assumptions about
the nature of the systems and their properties:
particles with motional degrees of freedom on the
one hand, or modes with excitational degrees of
freedom on the other. Our analysis, however,
suggests that it is better to understand both de-
scriptions as being about modes with excitational
degrees of freedom, with the first-quantized de-
scription being merely a more coarse-grained de-
scription than the second-quantized one, describ-
ing only a subset of the degrees of freedom that
are described in the latter.35

35We provide some further details about how to con-
ceptualize a theory with an ontology of modes in Ap-
pendix C.5. We also demonstrate that one can recast the
toy field theory in terms of arrays of spatially localized
modes and a rule for free propagation of excitations in
Appendix C.6.

5.2 Further remarks

5.2.1 Why was the toy field theory not recognized
earlier?

A natural question regarding the toy field the-
ory is why it was not recognized earlier that a
local classical statistical theory of this type could
reproduce the basic phenomenology of quantum
interference. One reason is that interference phe-
nomena have been studied predominantly in the
first-quantized rather than the second-quantized
description, and this has exacerbated the prob-
lem of seeing how they admit of a local expla-
nation. The more significant reason, however,
is that a certain (largely unrecognized) interpre-
tational assumption—the reality of the quantum
state—prevented researchers from contemplating
theories of this sort.

As has been emphasized in Refs. [9, 80] most
attempts to provide realist accounts of opera-
tional phenomena presume from the outset that
quantum states represent states of reality rather
than representing states of incomplete knowledge
about reality. This assumption implies, in partic-
ular, that the vacuum quantum state represents a
state of reality rather than representing a state
of incomplete knowledge about reality. It then
follows that if a mode of an interferometer is de-
scribed by the vacuum quantum state, then its
physical state is fixed. But if there is no possibil-
ity of varying the physical state of that arm, then
there is no possibility of encoding information in
its physical state. According to this view, then,
an arm of the interferometer that is in the vac-
uum quantum state cannot propagate forward any
information about devices on that arm because it
does not have the capacity to encode any such
information.

One of the keys to the success of the toy field
theory, therefore, is that the analogue of a pure
quantum state (and in particular, the analogue
of the vacuum quantum state) is a state of in-
complete knowledge about reality, i.e., a proba-
bility distribution that has support on more than
one physical state.36 Using concepts from statis-

36This is called a ψ-epistemic model in the founda-
tions literature [80]. For further reading on the view that
quantum states are states of incomplete knowledge, see
Refs. [9, 10]. Note that the interpretational program of
QBism [81, 82] also takes as its starting point the idea
that the quantum state does not represent reality. In-
deed, early work on Quantum Bayesianism laid some of
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tical mechanics, one might say that the vacuum
quantum state is analogous to a macrostate and
hence that it is consistent with many microstates.
Specifically, even if the occupation number of a
mode is 0, there are two possible values that its
discrete phase might take, and hence such a mode
can still encode one bit of information. This is
what opens up the possibility that information
about a device (e.g., whether it implements a
which-way measurement or not) can be propa-
gated to other devices (such as the final detectors)
through a mode which, in the quantum account,
is in the vacuum quantum state. In particular, in
the case of the Elitzur-Vaidman bomb-tester, it
is what opens up the possibility that information
about whether the bomb is functional or faulty
can be propagated to the final detectors through
the physical state of the R mode even though in
the quantum account the R mode is in the vac-
uum quantum state. 37

The toy field theory consequently provides yet
another example (in addition to those presented
in earlier work [3, 9, 10]) of how treating pure
quantum states as states of incomplete knowledge
opens up new interpretational possibilities.

5.2.2 Inference, not influence

Another way in which our analysis has made use
of the epistemic view of quantum states is how
the remote state update rule in quantum theory
has come out as analogous to the updating of
a state of knowledge upon acquisition of novel

the groundwork for Refs. [9, 10]. Nonetheless, there are
ways of pursuing an epistemic view of quantum states that
are quite distinct from the QBist research program. See,
e.g., Ref. [35].

37This possibility is closely related to another feature of
classical statistical theories with an epistemic restriction,
namely, that a transformation may leave the probability
distribution over physical states invariant even though it
modifies the physical state. This occurs whenever the
transformation implements a permutation within a set of
physical states that are assigned equal probability. In the
toy field theory, for example, when the occupation number
is point-distributed, so that (by the epistemic restriction)
the phase is uniformly distributed, a phase flip transforma-
tion, N 7→ N,Φ 7→ Φ ⊕ 1, leaves the distribution invariant
even though it modifies the physical state. In summary,
classical statistical theories with an epistemic restriction
render implausible what has been termed the ‘ontic in-
difference principle’ in Ref. [83], namely, that if a pure
quantum state is left invariant, then so too is any physical
state that is assigned nonzero probability by that quantum
state.

information. Because such updating is governed
by Bayes’ rule, it is typically termed Bayesian
conditioning. This analogy has also been noted
in many previous works [9, 10, 79, 84].

Recall that the remote state update rule in
quantum theory stipulates how the quantum
state of a system is updated when one learns
the outcome of a measurement (either destruc-
tive or nondestructive) on a different system that
is correlated with the first (by virtue of a common
cause acting on both). This is distinct from the
usual state update rule in quantum theory, which
stipulates how the quantum state of a system is
updated when one learns the outcome of a direct
(nondestructive) measurement on the system.

We noted that the counterpart in the toy field
theory of the usual quantum state update rule is a
Bayesian conditioning followed by a disturbance.
For a nondestructive measurement of the occu-
pation number of mode R, for instance, there is
a Bayesian conditioning based on the outcome of
the measurement, followed by a randomization of
the phase of mode R.

On the other hand, the counterpart of the re-
mote update rule involves only a Bayesian condi-
tioning, i.e., it is purely a resolution of some of
the agent’s uncertainty about the physical state
(i.e., with no disturbance to the latter). Specifi-
cally, given that the probability distribution prior
to the measurement is such that the occupation
numbers of the pair of modes are anticorrelated,
it follows that learning the occupation number of
mode R causes one to update one’s knowledge
of the occupation number of mode L. Further-
more, it is only the agent’s knowledge about mode
L that changes as a result of a measurement on
the R mode; the physical state of mode L is not
changed. This clarifies how, in the toy field the-
ory account of the TRAP phenomenology, there
is no need for a causal influence from the R arm
to the L arm of the interferometer.38

38In Appendix C.1, we elaborate on the importance of
an interpretation of probabilities in terms of credences in
our approach. In Appendix C.2, we point out that one
can nonetheless reframe the predictions of the toy field
theory in terms of an infinite ensemble of repetitions of
the experimental set-up. We show that in this reframing,
Bayesian updating about a single system is replaced by
an updating of the ensemble describing the set of copies
of the system. In particular, we explain the counterpart
of the remote quantum state update rule in this ensemble
language, which provides another way of seeing why it is
local.
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In a similar manner, in the quantum eraser ex-
periment, the remote state update rule for L and
R based on A (i.e, the update rule for the com-
posite system comprising the pair of modes given
a measurement on the auxiliary system) corre-
sponds, in the toy field theory, to simply updat-
ing one’s knowledge of L and R based on what is
learned about A rather than any nonlocal influ-
ence from A to L and R.

A final example of how the epistemic view of
quantum states has been leveraged in our analy-
sis is how, in the toy field theory, phenomena that
are sometimes attributed to backwards-in-time
causation can be instead attributed to merely up-
dating one’s knowledge about the past.

For those committed to the idea that a quan-
tum state describes reality, the distinction be-
tween the quantum state of a photon being an
eigenstate of the which-way observable (i.e., |L⟩
or |R⟩) and it being a state from a comple-
mentary basis (i.e., 1√

2(|R⟩ − |L⟩) or 1√
2(|R⟩ +

|L⟩)) is a distinction concerning the physical
state of the photon. The conventional discus-
sions of Wheeler’s delayed-choice experiment and
the quantum eraser experiment demonstrate that
some researchers are tempted to endorse this idea
even if the difference in the quantum state as-
signed at some time is induced by learning the
outcome of a measurement implemented at a later
time. In such a case, one must either grant that
there are backwards-in-time influences, or em-
brace a kind of anti-realism (as Wheeler did).

In an epistemic interpretation of quantum
states, by contrast, the fact that learning the out-
come of a measurement at one time can lead to
an updating of the quantum state for a system
at an earlier time has a very natural interpreta-
tion: it is simply an updating of one’s knowledge
about the past. Such updates are commonplace
in science. For instance, we update our belief
about the existence of dinosaurs in the distant
past based on observation of the fossil record to-
day.

From the perspective of the methodology we
are advocating, it is fine if a researcher wishes
to assume that pure quantum states describe
physical states rather than states of incomplete
knowledge (i.e., if, in the language of Ref. [80],
they wish to assume a ψ-ontic rather than a ψ-
epistemic ontological model), but this assumption
must be made explicit in the no-go theorem, so

that it is evident that denying it is a way out
of the no-go result. The point, again, is that
whatever one thinks of this assumption, it is “not
forced on us by experimental facts, but by delib-
erate theoretical choice.”39

5.2.3 Is the toy field theory ad hoc?

It is worth noting that the argument purporting
to show that there is no local causal explanation
of the phenomenology of the Mach-Zehnder in-
terferometer never had the same force as the ar-
gument that there is no local causal explanation
of Bell inequality violations. This is because in
the Mach-Zehnder interferometer, one can always
imagine some hypothetical system that propa-
gates from the location of the detector in the R
arm to the final detectors (via the second beam-
splitter). That is, one can always a imagine a
hypothetical system that mediates a causal influ-
ence from the former to the latter without requir-
ing such influences to be faster than the speed of
light. The argument that is typically presented
against such a local causal explanation proceeds
along the following lines: “Yes, there might be
something—a ghost particle for example—that
propagates information from the region where the
detector is (or is not) placed in the R arm to the
second beamsplitter and that dictates the subse-
quent motion of the photon, but to posit such a
ghostly influence is ad hoc in the sense that it
has nothing to recommend it except the evidence
that it is specifically designed to explain.”

Note that this response explicitly concedes that
the inference from the TRAP phenomenology to
the failure of a local causal explanation is not
logically sound, but is rather only a plausibility
argument. Nonetheless, an ad hoc explanation
is indeed an implausible one. Therefore, if our
proposed account of the TRAP phenomenology
consisted of nothing more than to posit a ghostly

39Many recent works, including the PBR theorem [85],
have sought to identify principles from which the assump-
tion of ψ-ontology can be derived (see Ref. [86] for a re-
view). The naturalness of these principles is disputed by
some of the authors of this article (see, e.g., Ref. [87]). But
regardless of what one thinks about these principles, the
important point is that all the standard no-go theorems—
including those of Bell and Kochen-Specker, but also that
of PBR—assume the framework of ontological models, and
as we noted above, this is the assumption whose rejection
we believe holds the most promise for finding a satisfac-
tory realist interpretation of quantum theory.
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influence of the sort just described, then it would
be appropriate to criticize it as ad hoc and thus
implausible. It is therefore worthwhile for us to
explicitly respond to this potential criticism.

To see why the toy field theory is not an ad hoc
explanation, one must consider its origin. It arose
as a natural application of the ideas of Ref. [9] to
quantum interference phenomena.40 As we noted
above, what is critical to achieving a local causal
explanation is the fact that the counterpart of
the vacuum quantum state in the toy field the-
ory is a probability distribution with support on
many different physical states. But this fact is
an unavoidable consequence of the epistemic re-
striction, since the latter dictates that every pure
quantum state has such a probability distribution
as its counterpart. In other words, the possibil-
ity of sending information through a mode which
in the quantum account is described by the vac-
uum quantum state is an inevitable consequence
of the epistemic restriction. Given that toy theo-
ries based on an epistemic restriction of this type
can also reproduce a long list of phenomena that
are conventionally regarded as uniquely quantum
(see, e.g., Table II of Ref. [10]), it follows that the
epistemic restriction underlying the toy field the-
ory has much more to recommend it than the fact
that the toy field theory can reproduce the TRAP
phenomenology of quantum interference. Recall-
ing the definition of an ad hoc explanation which
we presented above—having nothing to recom-
mend it except the evidence that it is specifically
designed to explain—it is clear that the toy field
theory explanation of interference phenomena is
not ad hoc. 41

40The basics of the toy field theory and its implica-
tions for the interpretation of interference phenomena
were worked out in 2005.

41Another fact worth mentioning regarding the charge
of ad hocness for the toy field theory’s treatment of the
quantum vacuum state is that there are many phenomena
in quantum electrodynamics that suggest that the quan-
tum vacuum ought not to be conceptualized as empty,
but rather as containing “fluctuations”. Some researchers
who sought to formalize this idea engaged in a research
program [88–91] that took as its starting point that the
quantum vacuum state should be modelled as a probabil-
ity distribution over classical field configurations. Conse-
quently, the set of phenomena that motivate this research
program also serve to motivate the manner in which the
quantum vacuum state is modelled in the toy field theory.

5.2.4 Shifting the goal post

No doubt those researchers who are sympathetic
to the view that interference captures the essence
of quantum theory will be tempted to respond to
the arguments of this article as follows:

Sure, you have reproduced some of
the phenomenology of quantum interfer-
ence, but you haven’t reproduced all of
it. What about all of the experiments
involving beamsplitters that are not 50-
50, or involving phase shifts other than
ϕ = 0 and ϕ = π? You can’t make sense
of those in the toy field theory.42

Our response is as follows. If someone wishes
to claim that aspects of interference beyond the
TRAP phenomenology demonstrate the impossi-
bility of maintaining a classical worldview, then
not only must they specify precisely which as-
pects they have in mind and how they propose
to formalize the notion of classicality, they must
also back up their claim with a rigorous no-go
theorem, following the methodology we endorsed
above. Until they do, the view that the phe-
nomena in question resist explanation in terms
of a classical worldview is mere speculation, and
might only indicate a “lack of imagination”, to
recall Bell’s phrase.43

Our own preferred notion of classical explain-
ability is explainability in terms of a Leibnizian
(hence noncontextual) ontological model and, as
noted in Section 5.1.3, recent work has identified
some aspects of the phenomenology of interfer-
ence that do resist such an explanation [24, 72].
In particular, Ref. [24] established that the incor-
poration of beamsplitters that are not 50-50 into
the standard interference experiment is, in fact,
sufficient for establishing such a no-go result.

42In a similar vein, Yakir Aharonov’s response to a pre-
sentation on this topic [25] was to concede that the toy
field theory provides an adequate explanation of interfer-
ence phenomena for bosons, but to insist that such an
explanation will not be possible for fermions.

43In Appendices C.3 and C.4, we consider two examples
of additional interference phenomenology, based on minor
modifications to the Mach-Zehnder interferometer, that
were speculated to resist classical explanation in Ref. [92].
We demonstrate that the phenomenology of both exam-
ples can be easily accommodated within the toy field the-
ory, and therefore that they do not, in fact, resist classical
explanation.
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5.3 Send-off
In an article based on a 1981 conference presen-
tation [93], Feynman returned to the question of
what was the essential difficulty of quantum the-
ory. The article concerned whether quantum dy-
namics could be simulated using a classical com-
puter with local connections, and Feynman con-
cluded that it could not using an argument that is
in essence the same as the one appearing in Bell’s
theorem. (In Feynman’s approach, the proof pro-
ceeds by showing that the quantum correlations
can only be reproduced using local connections if
the probabilities can go negative.) He notes fur-
thermore that the relevant experiment has been
done and that it agrees with the quantum predic-
tions.44. In this article, therefore, Feynman takes
the essential difficulty to be the existence of a
Bell-type no-go result. How does one square this
with his earlier claim, in the Lectures on Physics,
that “interference holds the essential difficulty”?
(Especially given that, as we have shown here,
the TRAP phenomenology of interference is not
associated to a violation of a Bell inequality.) Did
Feynman change his mind about what was the es-
sential difficulty?

No. It seems, rather, that he did not think
that there was any significant difference between
Bell inequality violations and the phenomenol-
ogy of interference—both appeared to him to be
classically inexplicable. Indeed, a quote by Feyn-
man regarding Bell’s theorem from a 1983 article
reprinted in Ref. [95] makes it clear that he in fact
denied that the difficulty uncovered by Bell was
of a different nature than the difficulty associated
with understanding other quantum phenomena
(including, presumably, interference). Speaking
of the ways in which quantum phenomena can-
not be accounted for in a classical worldview, he
states:

Bell’s Theorem is a contribution to [that
set of ideas], which is to point out math-
ematically that it has to happen. People
knew it had to happen before; all he did
was to demonstrate it. It is not a theo-
rem that anybody thinks is of any par-

44Feynman did not cite Bell’s work explicitly, suggest-
ing that he might have rederived the result independently.
However, as noted by Whitaker [94], the fact that he was
aware of the experimental tests of Bell inequalities implies
that he must at least have been aware of the existence of
Bell’s work.

ticular importance. We who use quan-
tum mechanics have been using it all the
time. It is not an important theorem. It
is simply a statement of something we
know is true—a mathematical proof of
it.

The obvious criticism to make of Feynman here
is that he is wrong in his assessment of the de-
gree of significance of Bell’s theorem. The crit-
icism we wish to emphasize, however, is not of
this assessment, but of the reasons he articu-
lates in support of it. The cavalier attitude to-
wards foundational questions that is expressed in
this quote is precisely the sort of methodological
looseness that we are advocating against. Inter-
pretational claims which practitioners of quan-
tum theory believe to be true in the absence of a
mathematical proof are not “known to be true”.
Indeed many such claims are plainly mistaken.
The claim that interference phenomenology cap-
tures the essence of quantum theory is a prime
example. A mathematically rigorous no-go theo-
rem is the bar that must be passed by any argu-
ment purporting to support some interpretational
claim. This is why Bell’s theorem is, in fact, a
singularly important result in twentieth-century
physics. The absence of a parallel no-go theorem
establishing the classical nonexplainability of the
TRAP phenomenology of quantum interference
is what left open the possibility of the sort of
classical account presented in this article. Feyn-
man’s failure to recognize this sort of possibility—
which led to his mistaken claim regarding inter-
ference phenomena being the essence of quantum
theory—illustrates why it is critical to back up
interpretational claims with mathematically rig-
orous no-go theorems.
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A A more formal account

A.1 The toy field theory

We begin by describing our diagrammatic rep-
resentation, which follows the one introduced in
Ref. [9]. The set of physical states of a mode is
represented diagrammatically as a set of 4 boxes,
and a particular physical state as a marked box.
Thus, for instance, the physical state wherein
N = 0 and Φ = 1 is depicted as:
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<latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit>

(0, 0)
<latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit>

(0, 1)
<latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit>

(1, 1)
<latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit>

(1, 0)
<latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit>

. (23)

The set of physical states of a pair of modes is
represented diagrammatically by a 4 × 4 grid of
boxes. For instance, the physical state defined by
NL = 1,ΦL = 0, NR = 0,ΦR = 1 is represented

as

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

. (24)

An agent’s knowledge of a mode can be com-
pletely specified by a probability distribution
over N and Φ, denoted p(N,Φ). We will write
p(X) = [x] to indicate that the distribution over
the variable X is a point distribution with all
weight on the value x. In particular, if X is
a binary variable, then a distribution that as-
signs probability w to X = 0 can be written as
p(X) = w[0] + (1 − w)[1].

In the case where a mode is known to be un-
occupied, so that N = 0, while the phase is un-
known, the probability distribution is

p(N,Φ) = [0]
(

1
2 [0] + 1

2 [1]
)
,

for which the marginal distribution on N is a
point distribution on the value 0, p(N) = [0],
and the marginal distribution on Φ is uniform,
p(Φ) = 1

2 [0] + 1
2 [1]. (It follows that the marginal

distribution on the parity N ⊕ Φ is also uniform,
p(N ⊕ Φ) = 1

2 [0] + 1
2 [1], corresponding to the fact

that the parity is also unknown.)
This distribution is depicted diagrammatically

as

(N,�)
<latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit>

(0, 0)
<latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit>

(0, 1)
<latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit>

(1, 1)
<latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit>

(1, 0)
<latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit>

. (25)

For the epistemic restriction that defines the toy
field theory, the probability distribution describ-
ing a valid state of knowledge is always a flat dis-
tribution, so that one can get away with merely
specifying which physical states are known not
to describe the actual physical state (depicted as
unfilled) and which are deemed to be possible op-
tions for the actual physical state (depicted as
blue).
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Formally, therefore, the analogue in the toy
field theory of the quantum state |1⟩L|0⟩R at the
input of the Mach-Zehnder interferometer is:

p(NL,ΦL, NR,ΦR)

= [1]
(

1
2 [0] + 1

2 [1]
)

[0]
(

1
2 [0] + 1

2 [1]
)
, (26)

which is depicted diagrammatically as:

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

. (27)

The analogue in the toy field theory of the
unitary associated to a 50-50 beamsplitter is the
function described in Eq. (13), which we repeat
here:

Nout
L = Φin

L ⊕ Φin
R

Nout
R = N in

L ⊕N in
R ⊕ Φin

L ⊕ Φin
R

Φout
L = N in

L ⊕ Φin
R

Φout
R = Φin

R . (28)

This corresponds to a permutation of the 16 pos-
sible physical states, depicted diagrammatically
as follows:

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

. (29)

We refer to this function as the beamsplitter dy-
namics.

If one changes coordinates from
NL, NR,ΦL,ΦR to NL,∆N,ΦL,∆Φ, where

∆N ≡ NL ⊕NR

∆Φ ≡ ΦL ⊕ ΦR, (30)

then the beamsplitter dynamics can be expressed

as:

Nout
L = ∆Φin

∆Nout = ∆N in

∆Φout = N in
L

Φout
R = Φin

R , (31)

i.e., it acts as identity on ∆N and ΦR, and swaps
the values of NL and ∆Φ. In this form, the func-
tion is seen to be simply the Swap Rule, articu-
lated in subsection 3.1. It is clear, therefore, that
the Swap Rule is simply another way of describ-
ing the function defined by Eq. (13).

The impact of the first beamsplitter is deter-
mined by applying the function of Eq. (13) to the
distribution described in Eq. (26). One thereby
finds that the probability distribution after the
first beamsplitter is

p(NL, NR,ΦL,ΦR)

=
(

1
2 [0][1] + 1

2 [1][0]
) (

1
2 [0][1] + 1

2 [1][0]
)
, (32)

which is depicted diagrammatically as:

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

. (33)

This can also be inferred diagrammatically by
working out the action of the permutation de-
picted in Eq. (29) on the distribution represented
in Eq. (27).

The case of the Mach-Zehnder interfer-
ometer with phase shifter. We now consider
the toy field theory account of a Mach-Zehnder
interferometer with a phase shifter in arm R, of
the type depicted in Fig. 1.

A π phase shift to a mode is represented by
the function that flips the value of the discrete
phase of that mode, while preserving its occupa-
tion number:

Nout = N in

Φout = Φin ⊕ 1, (34)
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which is represented diagrammatically as:

(N,�)
<latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit><latexit sha1_base64="iC1G2dI/Y4zVWVMN3pgU3jAj9oo=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Fr14kgr2A9qlZNO0Dc1m12RWKEv/hBcPinj173jz35i2e9DWFwIP78yQmTeIpTDout9ObmV1bX0jv1nY2t7Z3SvuHzRMlGjG6yySkW4F1HApFK+jQMlbseY0DCRvBqObab35xLURkXrAccz9kA6U6AtG0Vqt8t1ZpzYUp91iya24M5Fl8DIoQaZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G2Liobc+Ols3wk5sU6P9CNtn0Iyc39PpDQ0ZhwGtjOkODSLtan5X62dYP/KT4WKE+SKzT/qJ5JgRKbHk57QnKEcW6BMC7srYUOqKUMbUcGG4C2evAyN84pn+f6iVL3O4sjDERxDGTy4hCrcQg3qwEDCM7zCm/PovDjvzse8NedkM4fwR87nD69+jxI=</latexit>

(0, 0)
<latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit><latexit sha1_base64="yT4F1IbYT0Mna4YfwDv0TxLPTkk=">AAAB+XicbZBNS8NAEIYnftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtMu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJpihr0kQkqhMSzQSXrIkcBeukipE4FKwdju5n9faYKc0T+YSTlAUxGUgecUrQWD3b9gWLsOpeur7igyFe9OyKW3PnclbBK6AChRo9+8vvJzSLmUQqiNZdz00xyIlCTgWblv1Ms5TQERmwrkFJYqaDfH751Dk3Tt+JEmWeRGfu/p7ISaz1JA5NZ0xwqJdrM/O/WjfD6DbIuUwzZJIuFkWZcDBxZjE4fa4YRTExQKji5laHDokiFE1YZROCt/zlVWhd1TzDj9eV+l0RRwlO4Qyq4MEN1OEBGtAECmN4hld4s3LrxXq3Phata1YxcwJ/ZH3+AB4akqk=</latexit>

(0, 1)
<latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit><latexit sha1_base64="5NFam0j8RmDoaEwHT6R8fElem/g=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURYdS89X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+lkqo=</latexit>

(1, 1)
<latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit><latexit sha1_base64="AAnXcMuf4WKDazCAU/wenMq3UN0=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S49X/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+ACEykqs=</latexit>

(1, 0)
<latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit><latexit sha1_base64="YLwG/iGVbD9bzOzL0ubNEchKbb8=">AAAB+XicbZBNS8NAEIY3ftb6FfXoJViEClISEfRY9OKxgv2AJpTNdtIu3WzC7qRQQv+JFw+KePWfePPfuG1z0NYXFh7emWFm3zAVXKPrfltr6xubW9ulnfLu3v7BoX103NJJphg0WSIS1QmpBsElNJGjgE6qgMahgHY4up/V22NQmifyCScpBDEdSB5xRtFYPdv2BURY9S5dX/HBEC96dsWtuXM5q+AVUCGFGj37y+8nLItBIhNU667nphjkVCFnAqZlP9OQUjaiA+galDQGHeTzy6fOuXH6TpQo8yQ6c/f3RE5jrSdxaDpjikO9XJuZ/9W6GUa3Qc5lmiFItlgUZcLBxJnF4PS5AoZiYoAyxc2tDhtSRRmasMomBG/5y6vQuqp5hh+vK/W7Io4SOSVnpEo8ckPq5IE0SJMwMibP5JW8Wbn1Yr1bH4vWNauYOSF/ZH3+AB+nkqo=</latexit>

. (35)

Note that the presence of a phase shifter on arm
R is presumed to leave the physical state of mode
L unchanged, so that it is the identity function
that acts on the latter.

It follows that, as a permutation on the physi-
cal states of the pair of modes, a phase shifter on
arm R that implements a π phase shift is repre-
sented as:

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

. (36)

The phase flip dynamics of Eq. (34) maps the
distribution of Eq. (32) to

p(NL, NR,ΦL,ΦR)

=
(

1
2 [0][1] + 1

2 [1][0]
) (

1
2 [0][0] + 1

2 [1][1]
)
, (37)

which is represented diagramatically as

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

. (38)

This can also be inferred diagrammatically by ap-
plying the permutation of Eq. (36) to Eq. (33).

The second beamsplitter then maps the two
possible distributions, Eq. (32) and Eq. (37), via
the beamsplitter dynamics of Eq. (13), back to

the distribution of Eq. (26) (depicted diagram-
matically in Eq. (27)) or to the distribution

p(NL,ΦL, NR,ΦR)

= [0]
(

1
2 [0] + 1

2 [1]
)

[1]
(

1
2 [0] + 1

2 [1]
)
, (39)

which is depicted diagrammatically as:

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

. (40)

These two cases correspond respectively to the L
mode or the Rmode being occupied at the output
of the second beamsplitter.

A diagrammatic account of the full evolutions
of the probability distribution for no phase shift
and for a π phase shift are summarized in the first
two rows of Fig. 4.

The detectors in the output ports of the Mach-
Zehnder interferometer implement a measure-
ment of the occupation numbers of the L and
R modes. In the toy field theory, such measure-
ments simply reveal the possessed values of NL

and NR, so we recover the prediction that when
there is no phase shift, it is the detector in the L
output port that always fires, while in the case of
a π phase shift, it is the detector in the R output
port that always fires.

The case of the Mach-Zehnder interfer-
ometer with which-way measurement. We
now turn to the case where there is a detector in
the R arm of the Mach-Zehnder interferometer,
as in Fig. 1b).

We begin by providing a formal account of the
measurement update rule which was described in
subsection 3.1.

If the initial probability distribution is p(N,Φ)
and one obtains the N = 0 outcome in the mea-
surement of occupation number (note that this
can only occur if p(N,Φ) assigns a nonzero prob-
ability to N = 0), then the update rule can be
understood as consisting of two steps. Step 1 is
the updating of knowledge implied by the fact
that learning the outcome allows one to resolve

Accepted in Quantum 2023-09-01, click title to verify. Published under CC-BY 4.0. 42



|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>
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<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>
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<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

|01i + |10ip
2

<latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit>

|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

|01i � |10ip
2

<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

|01i
<latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit>

I ⌦ I
<latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit><latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit><latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit><latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit>

I ⌦ Z
<latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit><latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit><latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit><latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit>

| i �! I ⌦ |0ih0|
| h0| i | | i

<latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit><latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit><latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit><latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

+
<latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

No phase shift
<latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="PFvY7SqCp/k1c7JN95FUfMUehsg=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2rFk0kwnNJMMyR2lDP0fblwo4g9y578xfSy09UDg45xccnOiTAqLvv/tlTY2t7Z3yruVver+wWHtqNq2OjeMt5iW2nQjarkUirdQoOTdzHCaRpJ3ovHNLO88cWOFVg84yXiY0pESsWAUnfV4p0mWuHFiExHjoFb3G/5cZB2CJdRhqeag9tUfapanXCGT1Npe4GcYFtSgYJJPK/3c8oyyMR3xnkNFU27DYr71lJw5Z0hibdxRSObu74mCptZO0sjdTCkmdjWbmf9lvRzjq7AQKsuRK7Z4KM4lQU1mFZChMJyhnDigzAi3K2EJNZShK6riSghWv7wO7YtG4PjehzKcwCmcQwCXcA230IQWMDDwAm/w7j17r97Hoq6St+ztGP7I+/wBvBmQ0g==</latexit><latexit sha1_base64="PFvY7SqCp/k1c7JN95FUfMUehsg=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2rFk0kwnNJMMyR2lDP0fblwo4g9y578xfSy09UDg45xccnOiTAqLvv/tlTY2t7Z3yruVver+wWHtqNq2OjeMt5iW2nQjarkUirdQoOTdzHCaRpJ3ovHNLO88cWOFVg84yXiY0pESsWAUnfV4p0mWuHFiExHjoFb3G/5cZB2CJdRhqeag9tUfapanXCGT1Npe4GcYFtSgYJJPK/3c8oyyMR3xnkNFU27DYr71lJw5Z0hibdxRSObu74mCptZO0sjdTCkmdjWbmf9lvRzjq7AQKsuRK7Z4KM4lQU1mFZChMJyhnDigzAi3K2EJNZShK6riSghWv7wO7YtG4PjehzKcwCmcQwCXcA230IQWMDDwAm/w7j17r97Hoq6St+ztGP7I+/wBvBmQ0g==</latexit><latexit sha1_base64="PAaKisy+W7npUedvs74r+H35icU=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclcSNLotuXEkF+4A2lsl00gydTMLMjVJC/8ONC0Xc+i/u/BunbRbaemDgcM493DsnSKUw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5G11O//ci1EYm6x3HK/ZgOlQgFo2ilh9uEpJGNExOJEPuVqltzZyDLxCtIFQo0+pWv3iBhWcwVMkmN6Xpuin5ONQom+aTcywxPKRvRIe9aqmjMjZ/Prp6QU6sMSJho+xSSmfo7kdPYmHEc2MmYYmQWvan4n9fNMLz0c6HSDLli80VhJgkmZFoBGQjNGcqxJZRpYW8lLKKaMrRFlW0J3uKXl0nrvOZZfudW61dFHSU4hhM4Aw8uoA430IAmMNDwDK/w5jw5L8678zEfXXGKzBH8gfP5AwaKki4=</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit>

Measure NR, get outcome 0
<latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit><latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit><latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit><latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit>

⇡ phase shift
<latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit><latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit><latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit><latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit>

Phase shifter
in place

<latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="/e3yvcmbiP+ud/Wo+m4FXxDMkVw=">AAACAnicbZC7TsMwFIZPyq2EAoGVxaIgMVUJC4xILIxFohepjSrHPWmsOk5kO0hV1Bdg4VVYGECIh2DjbXAvA7QcydKn/7fP8fmjXHBtfP/bqWxsbm3vVHfdvdr+waF3VGvrrFAMWywTmepGVKPgEluGG4HdXCFNI4GdaHw78zuPqDTP5IOZ5BimdCR5zBk1Vhp4Z32G0qDickTcZmI7EZ3w2CrEdbkkuaAMB17db/jzIusQLKEOy2oOvK/+MGNFalszQbXuBX5uwpIqw5nAqdsvNOaUjekIexYlTVGH5XybKTm3ypDEmbJHGjJXf78oaar1JI3szZSaRK96M/E/r1eY+DosucwLg5ItBsWFICYjs2jIkCtkRkwsUKa4/SthCVWU2TS0a0MIVldeh/ZlI7B870MVTuAULiCAK7iBO2hCCxg8wQu8wbvz7Lw6H4u4Ks4yt2P4U87nD+Q8mRY=</latexit><latexit sha1_base64="/e3yvcmbiP+ud/Wo+m4FXxDMkVw=">AAACAnicbZC7TsMwFIZPyq2EAoGVxaIgMVUJC4xILIxFohepjSrHPWmsOk5kO0hV1Bdg4VVYGECIh2DjbXAvA7QcydKn/7fP8fmjXHBtfP/bqWxsbm3vVHfdvdr+waF3VGvrrFAMWywTmepGVKPgEluGG4HdXCFNI4GdaHw78zuPqDTP5IOZ5BimdCR5zBk1Vhp4Z32G0qDickTcZmI7EZ3w2CrEdbkkuaAMB17db/jzIusQLKEOy2oOvK/+MGNFalszQbXuBX5uwpIqw5nAqdsvNOaUjekIexYlTVGH5XybKTm3ypDEmbJHGjJXf78oaar1JI3szZSaRK96M/E/r1eY+DosucwLg5ItBsWFICYjs2jIkCtkRkwsUKa4/SthCVWU2TS0a0MIVldeh/ZlI7B870MVTuAULiCAK7iBO2hCCxg8wQu8wbvz7Lw6H4u4Ks4yt2P4U87nD+Q8mRY=</latexit><latexit sha1_base64="c1SYF5KSw3Qui8MSReodptm8r0I=">AAACDXicbVC7TsMwFL0prxJeAUYWi4LEVCUsMFawMBaJtkhtVTnuTWPVcSLbQaqi/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3vfzulldW19Y3ypru1vbO75+0fNHWaK4YNlopU3YdUo+ASG4YbgfeZQpqEAlvh8Hritx5QaZ7KOzPKsJvQgeQRZ9RYqeeddBhKg4rLAXHrsZ1EdMwjqxDX5ZJkgjLseRW/6k9BlkkwJxWYo97zvjr9lOWJHc0E1bod+JnpFlQZzgSO3U6uMaNsSAfYtlTSBHW3mF4zJqdW6ZMoVfZJQ6bq746CJlqPktBWJtTEetGbiP957dxEl92Cyyw3KNlsUZQLYlIyiYb0uUJmxMgSyhS3fyUspooym4Z2bQjB4snLpHleDSy/9Su1q3kcZTiCYziDAC6gBjdQhwYweIRneIU358l5cd6dj1lpyZn3HMIfOJ8/hlGaig==</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

Which-way
detector
in place

<latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit>

|01i
<latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit>

|01i + |10ip
2

<latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit>

Measure NR, get outcome 1
<latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="/D6AMHikzvRVH840mfm2D4BBz9o=">AAAB/HicbZDNSgMxFIXv1P9atboVJNgKLqTMuNGl4MaNomJboZaSSe+0oZnJkNwRyuDOja/ixoUiPoc738a0dqGtBwIf5yTc3BOmSlry/S+vMDe/sLi0vFJcLa2tb5Q3Sw2rMyOwLrTS5jbkFpVMsE6SFN6mBnkcKmyGg9NR3rxHY6VObmiYYjvmvURGUnByVqe8c47cZgZZ9aJzXT1gPSSmMxI6dlZQ7ZQrfs0fi81CMIEKTHTZKX/edbXIYkxIKG5tK/BTaufckBQKH4p3mcWUiwHvYcthwmO07Xy8xwPbc06XRdq4kxAbu79f5Dy2dhiH7mbMqW+ns5H5X9bKKDpu5zJJM8JE/AyKMsVIs1EprCsNClJDB1wY6f7KRJ8bLshVV3QlBNMrz0LjsBY4vvJhGbZhF/YhgCM4gTO4hDoIeIRneIU378l78d5/6ip4k9624I+8j29ILZXf</latexit><latexit sha1_base64="/D6AMHikzvRVH840mfm2D4BBz9o=">AAAB/HicbZDNSgMxFIXv1P9atboVJNgKLqTMuNGl4MaNomJboZaSSe+0oZnJkNwRyuDOja/ixoUiPoc738a0dqGtBwIf5yTc3BOmSlry/S+vMDe/sLi0vFJcLa2tb5Q3Sw2rMyOwLrTS5jbkFpVMsE6SFN6mBnkcKmyGg9NR3rxHY6VObmiYYjvmvURGUnByVqe8c47cZgZZ9aJzXT1gPSSmMxI6dlZQ7ZQrfs0fi81CMIEKTHTZKX/edbXIYkxIKG5tK/BTaufckBQKH4p3mcWUiwHvYcthwmO07Xy8xwPbc06XRdq4kxAbu79f5Dy2dhiH7mbMqW+ns5H5X9bKKDpu5zJJM8JE/AyKMsVIs1EprCsNClJDB1wY6f7KRJ8bLshVV3QlBNMrz0LjsBY4vvJhGbZhF/YhgCM4gTO4hDoIeIRneIU378l78d5/6ip4k9624I+8j29ILZXf</latexit><latexit sha1_base64="F+shUJp7OXiFJoSFC+ot9TsFtA8=">AAACB3icbZA9SwNBEIb34leMX1FLQRYTwULCnY2WQRsbJYr5gOQIe5tJsmTv9tidE0JIZ+NfsbFQxNa/YOe/cZNcodEXFh7emWF23iCWwqDrfjmZhcWl5ZXsam5tfWNzK7+9UzMq0RyqXEmlGwEzIEUEVRQooRFrYGEgoR4MLib1+j1oI1R0h8MY/JD1ItEVnKG12vn9K2Am0UCL1+3b4jHtAVKVIFehtbxiO19wS+5U9C94KRRIqko7/9nqKJ6EECGXzJim58boj5hGwSWMc63EQMz4gPWgaTFiIRh/NL1jTA+t06Fdpe2LkE7dnxMjFhozDAPbGTLsm/naxPyv1kywe+aPRBQnCBGfLeomkqKik1BoR2jgKIcWGNfC/pXyPtOMo40uZ0Pw5k/+C7WTkmf5xi2Uz9M4smSPHJAj4pFTUiaXpEKqhJMH8kReyKvz6Dw7b877rDXjpDO75Jecj2/HqJdN</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit><latexit sha1_base64="DKyeHB4Xh/HhmQaAjgEP2SZ8PA4=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWn6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AyEiXTw==</latexit>

| i �! I ⌦ |1ih1|
| h1| i | | i

<latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit><latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit><latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit><latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

|01i � |10ip
2

<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

|01i � |10ip
2

<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

+
<latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

|01i � |10ip
2

<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

Figure 4: The toy field theory account of the Mach-Zehnder interferometer experiment with a phase shifter in arm
R, implementing no phase shift or a π phase shift, and with a detector in arm R. The evolution of the state of
knowledge over the physical states of the two modes is depicted in each case. We also provide the quantum evolution
for direct comparison. Here, UBS denotes the unitary associated to the beamsplitter action, described in Eq. (1),
and Z denotes the unitary associated to a π phase shift, described in Eq. (3).

some of one’s uncertainty regarding the physical
state:

p(N,Φ) 7→ p′(N,Φ) = 1
N
δN,0p(N,Φ) (41)

where N is a normalization constant that ensures
that p′(N,Φ) is a normalized probability distribu-
tion. We depict this diagrammatically as

, (42)

where the cross symbol on a physical state rep-
resents the fact that it has been ruled out by the
measurement and so its probability is set to zero.

Step 2 is the updating of knowledge that is im-
plied by the fact that the phase is randomized,

p′(N,Φ) 7→ p′′(N,Φ) ≡ 1
2p

′(N,Φ) + 1
2p

′(N,Φ ⊕ 1),
(43)

which we depict diagrammatically as

. (44)

The toy field theory analogue of the quantum
state update rule described in Eq. (11) is obtained
by composing these two steps:

p(N,Φ) 7→ [0]
(

1
2 [0] + 1

2 [1]
)
, (45)
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which stipulates that regardless of the initial dis-
tribution p(N,Φ), the final distribution is the one
wherein N is known to be 0 and Φ is unknown.

Note that the measurement update rule im-
plies that even if one has perfect knowledge of
the phase at the input of the measurement, one
can infer nothing about the phase at the output
of the measurement. Also, even if one has per-
fect knowledge of the phase at the output of the
measurement (by knowing the outcome of a sub-
sequent measurement of phase for instance), then
one can infer nothing about the phase at the in-
put of the measurement.

We now consider how this impacts a probabil-
ity distribution over the physical states for the
pair of modes.

Again, consider a measurement of occupation
number on mode R that yields the outcome 0.
The probability distribution p(NL,ΦL, NR,ΦR),
is then updated in two steps as before. The
knowledge-updating step associated to resolving
uncertainty is:

p(NL,ΦL, NR,ΦR) 7→p′(NL,ΦL, NR,ΦR)

≡ 1
N
δNR,0p(NL,ΦL, NR,ΦR),

(46)

where N is a normalization constant. It is de-
picted diagrammatically as

. (47)

The knowledge-updating step associated to phase
randomization is

p′(NL,ΦL, NR,ΦR) 7→1
2p

′(NL,ΦL, NR,ΦR)
+ 1

2p
′(NL,ΦL, NR,ΦR ⊕ 1),

(48)

which is depicted diagrammatically as

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

+
<latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

. (49)

The toy field theory analogue of the quantum
state update rule, Eq. (12), is obtained by com-
posing these two steps,

p(NL,ΦL, NR,ΦR) 7→ p′(NL,ΦL)[0]
(

1
2 [0] + 1

2 [1]
)
,

(50)
where p′(NL,ΦL) is the marginal over NL and ΦL

of p′(NL,ΦL, NR,ΦR).
We can now complete the analysis of the Mach-

Zehnder inteferometer with a detector in the R
arm. Consider the case where the detector does
not fire. We first apply the knowledge-updating
step associated to resolving uncertainty by virtue
of learning that NR = 0, that is Eq. (46), to the
distribution in Eq. (32), obtaining

p(NL, NR,ΦL,ΦR) = [1][0]
(

1
2 [0][1] + 1

2 [1][0]
)
,

(51)
which is depicted diagramatically as

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>

(NL,�L)
<latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit><latexit sha1_base64="BLdnCYfURI2q3nfgVsv39iyIjfw=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTcuilSwF2hCmEwnzdDJhZkToZSCG1/FjQtF3PoS7nwbp20W2vrDwMd/zuHM+f1UcAWW9W0UlpZXVteK66WNza3tHXN3r6WSTFLWpIlIZMcnigkesyZwEKyTSkYiX7C2P7ie1NsPTCqexPcwTJkbkX7MA04JaMszDxzBAsCVW69+6jRC7tWxI3k/BHzimWWrak2FF8HOoYxyNTzzy+klNItYDFQQpbq2lYI7IhI4FWxccjLFUkIHpM+6GmMSMeWOpjeM8bF2ejhIpH4x4Kn7e2JEIqWGka87IwKhmq9NzP9q3QyCS3fE4zQDFtPZoiATGBI8CQT3uGQUxFADoZLrv2IaEkko6NhKOgR7/uRFaJ1Vbc135+XaVR5HER2iI1RBNrpANXSDGqiJKHpEz+gVvRlPxovxbnzMWgtGPrOP/sj4/AGTgJYu</latexit>

(NR,�R)
<latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit><latexit sha1_base64="xI8wEFClMA13fcEP8ZqsUuzxHJo=">AAACA3icbZDLSsNAFIYn9VbrLepON4NFqCAlEUGXRTeupBZ7gSaEyXTSDJ1cmDkRSim48VXcuFDErS/hzrdx2mahrT8MfPznHM6c308FV2BZ30ZhaXllda24XtrY3NreMXf3WirJJGVNmohEdnyimOAxawIHwTqpZCTyBWv7g+tJvf3ApOJJfA/DlLkR6cc84JSAtjzzwBEsAFy59RqnTj3kXgM7kvdDwCeeWbaq1lR4EewcyihX3TO/nF5Cs4jFQAVRqmtbKbgjIoFTwcYlJ1MsJXRA+qyrMSYRU+5oesMYH2unh4NE6hcDnrq/J0YkUmoY+bozIhCq+drE/K/WzSC4dEc8TjNgMZ0tCjKBIcGTQHCPS0ZBDDUQKrn+K6YhkYSCjq2kQ7DnT16E1lnV1nx3Xq5d5XEU0SE6QhVkowtUQzeojpqIokf0jF7Rm/FkvBjvxsestWDkM/voj4zPH6ZGljo=</latexit>

(0, 0)
<latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit><latexit sha1_base64="ZESKts+1Ls7lAf7aCUYV6v4H2Og=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5AyvJkyc=</latexit>

(0, 1)
<latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit><latexit sha1_base64="WZqS6/HNI52+MH/nAMvU63MUSmc=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB159zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Wkyg=</latexit>

(1, 0)
<latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit><latexit sha1_base64="f4KvOCIq9OImPiNJ8FDdAmNAiZQ=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zBnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay1Ykyg=</latexit>

(1, 1)
<latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit><latexit sha1_base64="Shb49kUTdkjVyDLwrB1k+sc6G4A=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiVJCSiKDLohuXFewFmlAm00k7dDIJMydCCPVV3LhQxK0P4s63cdpmoa0/DHz85xzOmT9IBNfgON9WaW19Y3OrvF3Z2d3bP7APjzo6ThVlbRqLWPUCopngkrWBg2C9RDESBYJ1g8ntrN59ZErzWD5AljA/IiPJQ04JGGtgVz3BQsB199zFnuKjMeCzgV1zGs5ceBXcAmqoUGtgf3nDmKYRk0AF0brvOgn4OVHAqWDTipdqlhA6ISPWNyhJxLSfz4+f4lPjDHEYK/Mk4Ln7eyInkdZZFJjOiMBYL9dm5n+1fgrhtZ9zmaTAJF0sClOBIcazJPCQK0ZBZAYIVdzciumYKELB5FUxIbjLX16FzkXDNXx/WWveFHGU0TE6QXXkoivURHeohdqIogw9o1f0Zj1ZL9a79bFoLVnFTBX9kfX5Ay7lkyk=</latexit>
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. (52)
We then apply the knowledge-updating step as-
sociated to randomization of the local phase ΦR,
that is, Eq. (48), to this distribution to obtain
(notice that we’ve reordered the variables)

p(NL,ΦL, NR,ΦR) = [1]
(

1
2 [0] + 1

2 [1]
)

[0]
(

1
2 [0] + 1

2 [1]
)
,

(53)
which is the same distribution as in Eq. (26), de-
picted diagrammatically in Eq. (27).

A diagrammatic account of the full evolution
of the probability distribution when there is a
which-way detector on arm R which does not fire
is given in the third row of Fig. 4.

The case where the detector does fire, so that
one implements the resolving of uncertainty ap-
propriate for learning that NR = 1 (rather than
NR = 0) is treated similarly.

A.2 The lesson of the toy field theory for the
difference between first-quantized and second-
quantized descriptions
In Sec. 3.3, we described an alternative to the
toy field theory. Specifically, we described a toy
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theory that stands to the first-quantized descrip-
tion of the Mach-Zehnder interferometer as the
toy field theory stands to its second-quantized de-
scription.

This theory takes the system of interest to be a
photon, and presumed that it has two properties:
a discrete which-way property describing whether
the photon is in the left or right arm, W ∈ {L,R},
and a discrete momentum that is canonically con-
jugate to this which-way property, Θ ∈ {0, 1}.

The physical state space can be depicted as a
2×2 grid of boxes, and a particular physical state
as a marked box. Thus, for instance, the physical
state wherein W = L and Θ = 0 is depicted as:
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. (54)
The probability distributions p(W,Θ) that sat-
isfy the epistemic restriction are then denoted di-
agrammatically in the obvious way, by filling in
two of the four boxes.

In Sec. 3.3, we noted that the translation from
the toy field theory to the first-quantized toy the-
ory is given by the map of Eq. (14). This can be
represented diagrammatically as follows:

.
(55)

This allows one to translate the second-
quantized toy theory description of evolution
through the Mach-Zehnder interferometer, pre-
sented diagrammatically in Fig. 4, into the first-
quantized toy theory description of this evolution,
presented diagrammatically in Fig. 5.

A.3 Formal toy-field-theoretic account of the
quantum eraser experiment
In Sec. 4.3, we described the toy field theory ac-
count of the quantum eraser experiment. Here,

we present this account a bit more formally
The joint probability distribution of the pair of

modes at the output ports of the first beamsplit-
ter is the one described in Eq. (32). The auxiliary
system A is presumed to be prepared such that
QA is known, while PA is unknown, described by
the distribution p(QA, PA) = [a0](1

2 [a+] + 1
2 [a−]).

It follows that the joint probability distribution
for the pair of modes together with auxiliary sys-
tem A is

p(NL, NR, QA,ΦL,ΦR, PA)

=
(

1
2 [0][1] + 1

2 [1][0]
)

[a0]

×
(

1
2 [0][1] + 1

2 [1][0]
)

(1
2 [a+] + 1

2 [a−]). (56)

The CNOT dynamics, described in Eq. (22),
maps this to

p(NL, NR, QA,ΦL,ΦR, PA)

=
(

1
2 [0][1][a1] + 1

2 [1][0][a0]
)

× 1
2

{(
1
2 [0][1] + 1

2 [1][0]
)

[a+] +
(

1
2 [0][0] + 1

2 [1][1]
)

[a−]
}
.

(57)

By considering the marginal p(NR, QA) of
Eq. (57), it is clear that a measurement of QA

allows one to infer the value of NR, and so con-
stitutes an indirect measurement of NR. Simi-
larly, by considering the marginal p(ΦL,ΦR, PA)
of Eq. (57), it is clear that a measurement of PA

allows one to infer the value of ΦL ⊕ ΦR at the
end of the measurement.

The argument for the reproduction of the phe-
nomenology of the quantum eraser then proceeds
as follows. If one sorts the data by whether a mea-
surement ofQA yields a0 or a1, then one is sorting
by whether NR has value 0 or 1 and consequently
in each subset one sees no interference. On the
other hand, if one sorts the data by whether a
measurement of PA yields a+ or a−, then one is
sorting by whether ΦL ⊕ΦR has value 0 or 1, and
consequently in each subset one sees interference.

It is worth noting that one can also understand
these predictions by means of a graphical analy-
sis. In order for the physical states of each of the
three systems (mode L, mode R, and auxiliary
system A) to be represented on different axes,
the graphical representation of the joint distribu-
tion must be three-dimensional. This is achiev-
able but it is less intuitive to work with than its
two-dimensional counterpart and does not pro-

Accepted in Quantum 2023-09-01, click title to verify. Published under CC-BY 4.0. 45



|Li
<latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit>

|Li
<latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit>

|Ri � |Lip
2

<latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit>

|Ri � |Lip
2

<latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit>

H<latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit>

H<latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit>I<latexit sha1_base64="JVSQ0BklWa0WorIhUO6ATcyKv/Q=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF71VsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2e20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7lt+d1xpXRR1lOIJjOAUPLqABN9CEFjCQ8Ayv8OZo58V5dz7moyWn2DmEP3A+fwCvtJDp</latexit><latexit sha1_base64="JVSQ0BklWa0WorIhUO6ATcyKv/Q=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF71VsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2e20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7lt+d1xpXRR1lOIJjOAUPLqABN9CEFjCQ8Ayv8OZo58V5dz7moyWn2DmEP3A+fwCvtJDp</latexit><latexit sha1_base64="JVSQ0BklWa0WorIhUO6ATcyKv/Q=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF71VsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2e20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7lt+d1xpXRR1lOIJjOAUPLqABN9CEFjCQ8Ayv8OZo58V5dz7moyWn2DmEP3A+fwCvtJDp</latexit><latexit sha1_base64="JVSQ0BklWa0WorIhUO6ATcyKv/Q=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF71VsLXYhrLZvrRLN5uwuxFK6L/w4kERr/4bb/4bN20O2jqwMMy8x86bIBFcG9f9dkorq2vrG+XNytb2zu5edf+greNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj69x/eEKleSzvzSRBP6JDyUPOqLHSYy+iZhQE2e20X625dXcGsky8gtSgQLNf/eoNYpZGKA0TVOuu5ybGz6gynAmcVnqpxoSyMR1i11JJI9R+Nks8JSdWGZAwVvZJQ2bq742MRlpPosBO5gn1opeL/3nd1ISXfsZlkhqUbP5RmApiYpKfTwZcITNiYgllitushI2ooszYkiq2BG/x5GXSPqt7lt+d1xpXRR1lOIJjOAUPLqABN9CEFjCQ8Ayv8OZo58V5dz7moyWn2DmEP3A+fwCvtJDp</latexit>

|Ri
<latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit><latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit><latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit><latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit>

|Li
<latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit>

|Ri � |Lip
2

<latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit>

|Ri + |Lip
2
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1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

+
<latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

|Li
<latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit>

|Ri � |Lip
2

<latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit>

|Li
<latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit>

|Ri � |Lip
2

<latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit>

H<latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit> H<latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit>

| i �! |Li hL|
| hL| i | | i

<latexit sha1_base64="kzJ4DZ/pqsEYwjDfVtSBsNmqabs="></latexit><latexit sha1_base64="kzJ4DZ/pqsEYwjDfVtSBsNmqabs="></latexit><latexit sha1_base64="kzJ4DZ/pqsEYwjDfVtSBsNmqabs="></latexit><latexit sha1_base64="kzJ4DZ/pqsEYwjDfVtSBsNmqabs="></latexit>

Measure W , get outcome L
<latexit sha1_base64="LwAWoYQ1A74wuNb/JdIePsber2c=">AAACBXicbZC7SgNBFIZn4y3GW9RSi8FEsJCwm0bLoI2FQgRzgWQJs5OzyZDZnWXmrBBCGhtfxcZCEVvfwc63cXIpNPrDwMd/zuHM+YNECoOu++VklpZXVtey67mNza3tnfzuXt2oVHOocSWVbgbMgBQx1FCghGaigUWBhEYwuJzUG/egjVDxHQ4T8CPWi0UoOENrdfKHN8BMqoEWG8VT2gOkKkWuImtcFzv5gltyp6J/wZtDgcxV7eQ/213F0whi5JIZ0/LcBP0R0yi4hHGunRpIGB+wHrQsxiwC44+mV4zpsXW6NFTavhjp1P05MWKRMcMosJ0Rw75ZrE3M/2qtFMNzfyTiJEWI+WxRmEqKik4ioV2hgaMcWmBcC/tXyvtMM442uJwNwVs8+S/UyyXP8m25ULmYx5ElB+SInBCPnJEKuSJVUiOcPJAn8kJenUfn2Xlz3metGWc+s09+yfn4BpU1lq4=</latexit><latexit sha1_base64="LwAWoYQ1A74wuNb/JdIePsber2c=">AAACBXicbZC7SgNBFIZn4y3GW9RSi8FEsJCwm0bLoI2FQgRzgWQJs5OzyZDZnWXmrBBCGhtfxcZCEVvfwc63cXIpNPrDwMd/zuHM+YNECoOu++VklpZXVtey67mNza3tnfzuXt2oVHOocSWVbgbMgBQx1FCghGaigUWBhEYwuJzUG/egjVDxHQ4T8CPWi0UoOENrdfKHN8BMqoEWG8VT2gOkKkWuImtcFzv5gltyp6J/wZtDgcxV7eQ/213F0whi5JIZ0/LcBP0R0yi4hHGunRpIGB+wHrQsxiwC44+mV4zpsXW6NFTavhjp1P05MWKRMcMosJ0Rw75ZrE3M/2qtFMNzfyTiJEWI+WxRmEqKik4ioV2hgaMcWmBcC/tXyvtMM442uJwNwVs8+S/UyyXP8m25ULmYx5ElB+SInBCPnJEKuSJVUiOcPJAn8kJenUfn2Xlz3metGWc+s09+yfn4BpU1lq4=</latexit><latexit sha1_base64="LwAWoYQ1A74wuNb/JdIePsber2c=">AAACBXicbZC7SgNBFIZn4y3GW9RSi8FEsJCwm0bLoI2FQgRzgWQJs5OzyZDZnWXmrBBCGhtfxcZCEVvfwc63cXIpNPrDwMd/zuHM+YNECoOu++VklpZXVtey67mNza3tnfzuXt2oVHOocSWVbgbMgBQx1FCghGaigUWBhEYwuJzUG/egjVDxHQ4T8CPWi0UoOENrdfKHN8BMqoEWG8VT2gOkKkWuImtcFzv5gltyp6J/wZtDgcxV7eQ/213F0whi5JIZ0/LcBP0R0yi4hHGunRpIGB+wHrQsxiwC44+mV4zpsXW6NFTavhjp1P05MWKRMcMosJ0Rw75ZrE3M/2qtFMNzfyTiJEWI+WxRmEqKik4ioV2hgaMcWmBcC/tXyvtMM442uJwNwVs8+S/UyyXP8m25ULmYx5ElB+SInBCPnJEKuSJVUiOcPJAn8kJenUfn2Xlz3metGWc+s09+yfn4BpU1lq4=</latexit><latexit sha1_base64="LwAWoYQ1A74wuNb/JdIePsber2c=">AAACBXicbZC7SgNBFIZn4y3GW9RSi8FEsJCwm0bLoI2FQgRzgWQJs5OzyZDZnWXmrBBCGhtfxcZCEVvfwc63cXIpNPrDwMd/zuHM+YNECoOu++VklpZXVtey67mNza3tnfzuXt2oVHOocSWVbgbMgBQx1FCghGaigUWBhEYwuJzUG/egjVDxHQ4T8CPWi0UoOENrdfKHN8BMqoEWG8VT2gOkKkWuImtcFzv5gltyp6J/wZtDgcxV7eQ/213F0whi5JIZ0/LcBP0R0yi4hHGunRpIGB+wHrQsxiwC44+mV4zpsXW6NFTavhjp1P05MWKRMcMosJ0Rw75ZrE3M/2qtFMNzfyTiJEWI+WxRmEqKik4ioV2hgaMcWmBcC/tXyvtMM442uJwNwVs8+S/UyyXP8m25ULmYx5ElB+SInBCPnJEKuSJVUiOcPJAn8kJenUfn2Xlz3metGWc+s09+yfn4BpU1lq4=</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

+
<latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit><latexit sha1_base64="+YVVPMe+Gc1BVoW652FTCqLEcpA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tFEISSiKDHohePLdgPaEPZbCft2s0m7G6EEvoLvHhQxKs/yZv/xm2bg7a+sPDwzgw78waJ4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjO9m9fYTKs1j+WAmCfoRHUoeckaNtRoX/XLFrbpzkVXwcqhArnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErkVJI9R+Nl90Ss6sMyBhrOyThszd3xMZjbSeRIHtjKgZ6eXazPyv1k1NeONnXCapQckWH4WpICYms6vJgCtkRkwsUKa43ZWwEVWUGZtNyYbgLZ+8Cq3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gj5/MHcYeMrw==</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

|Li
<latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit><latexit sha1_base64="ZgW/T9bVPESGj2usAsYZN5G+TxE=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzYWFhHMB+RC2NvMJUv29o7dOSEkKfwrNhaK2Po37Pw3bpIrNPGFhYd3ZpjZN0ikMOi6305uZXVtfSO/Wdja3tndK+4f1E2cag41HstYNwNmQAoFNRQooZloYFEgoREMbqb1xiNoI2L1gMME2hHrKREKztBaneKRLyFEOr6jvha9PvqaqZ6ETrHklt2Z6DJ4GZRIpmqn+OV3Y55GoJBLZkzLcxNsj5hGwSVMCn5qIGF8wHrQsqhYBKY9mt0/oafW6dIw1vYppDP398SIRcYMo8B2Rgz7ZrE2Nf+rtVIMr9ojoZIUQfH5ojCVFGM6DYN2hQaOcmiBcS3srZT3mWYcbWQFG4K3+OVlqJ+XPcv3F6XKdRZHnhyTE3JGPHJJKuSWVEmNcDImz+SVvDlPzovz7nzMW3NONnNI/sj5/AG11ZXl</latexit>

|Ri � |Lip
2

<latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit><latexit sha1_base64="SF/dVtyjFFZZaV/+alMpMaYLQDM=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCG8tMEXQlRTcuXFSxF+iUkkkzbWgmMyZnhDL2bdz4Km4EFdGlb2LazsK2/hD4+M85Sc7vx4JrcJxva2FxaXllNbeWX9/Y3Nq2d3ZrOkoUZVUaiUg1fKKZ4JJVgYNgjVgxEvqC1f3+5ahef2BK80jewSBmrZB0JQ84JWCstn3uBYrQ1BMsAPx4iz3Fuz3wFJFdwfBx5l9P2cPU0/cK0tJw2LYLTtEZC8+Dm0EBZaq07TevE9EkZBKoIFo3XSeGVkoUcGpuznuJZjGhfdJlTYOShEy30vGeQ3xonA4OImWOBDx2/06kJNR6EPqmMyTQ07O1kflfrZlAcNZKuYwTYJJOHgoSgSHCo9BwhytGQQwMEKq4+SumPWKCAxNt3oTgzq48D7VS0TV8c1IoX2Rx5NA+OkBHyEWnqIyuUAVVEUVP6AW9ow/r2Xq1Pq2vSeuClc3soSlZP7/zX6c+</latexit>

H<latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit> H<latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit><latexit sha1_base64="z3jZXIhnYFBqfQCeAbS3qBX2svk=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9NJjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk/t5vfOESvNYPphpgn5ER5KHnFFjrWZ9UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/2MyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryu1uzyOIpzBOVyCBzdQgzo0oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AnXuMzA==</latexit>

|Ri
<latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit><latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit><latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit><latexit sha1_base64="AxH8Xpqah80cijZbb41wW2CF1vc=">AAAB/3icbZA9SwNBEIb34leMX1HBxmYxCFbhTgQtgzaWUcwH5ELY28wlS/b2jt05ISQp/Cs2ForY+jfs/Ddukis08YWFh3dmmNk3SKQw6LrfTm5ldW19I79Z2Nre2d0r7h/UTZxqDjUey1g3A2ZACgU1FCihmWhgUSChEQxupvXGI2gjYvWAwwTaEespEQrO0Fqd4pEvIUQ6vqe+Fr0++pqpnoROseSW3ZnoMngZlEimaqf45XdjnkagkEtmTMtzE2yPmEbBJUwKfmogYXzAetCyqFgEpj2a3T+hp9bp0jDW9imkM/f3xIhFxgyjwHZGDPtmsTY1/6u1Ugyv2iOhkhRB8fmiMJUUYzoNg3aFBo5yaIFxLeytlPeZZhxtZAUbgrf45WWon5c9y3cXpcp1FkeeHJMTckY8ckkq5JZUSY1wMibP5JW8OU/Oi/PufMxbc042c0j+yPn8Ab9Bles=</latexit>

|Ri + |Lip
2

<latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="Qcn9yBrpdLe/i1eYRy8xQWQPDoc=">AAACHHicbZBLSwMxFIXv+Ky1anXrJlgEQSgz3ehKBDcuXFSxD+iUkkkzbWgmMyZ3hDL237jxr7gRVET/jeljYVsPBD7OyeueIJHCoOv+OCura+sbm7mt/HZhZ3evuF+omzjVjNdYLGPdDKjhUiheQ4GSNxPNaRRI3ggGV+O88ci1EbG6x2HC2xHtKREKRtFaneKFH2rKMl/yEMnTHfG16PXR11T1JCenM/9mzh5lvnnQmFVGo06x5JbdicgyeDMowUzVTvHd78YsjbhCJqkxLc9NsJ1RjYLZm/N+anhC2YD2eMuiohE37Wwy54gcW6dLwljbpZBM3L8nMhoZM4wCuzOi2DeL2dj8L2ulGJ63M6GSFLli04fCVBKMybg00hWaM5RDC5RpYf9KWJ/a4tBWm7cleIsjL0O9UvYs37qQg0M4ghPw4Awu4RqqUAMGz/AKH/DpvDhvzte0rhVn1tsBzMn5/gXF9KWq</latexit><latexit sha1_base64="Qcn9yBrpdLe/i1eYRy8xQWQPDoc=">AAACHHicbZBLSwMxFIXv+Ky1anXrJlgEQSgz3ehKBDcuXFSxD+iUkkkzbWgmMyZ3hDL237jxr7gRVET/jeljYVsPBD7OyeueIJHCoOv+OCura+sbm7mt/HZhZ3evuF+omzjVjNdYLGPdDKjhUiheQ4GSNxPNaRRI3ggGV+O88ci1EbG6x2HC2xHtKREKRtFaneKFH2rKMl/yEMnTHfG16PXR11T1JCenM/9mzh5lvnnQmFVGo06x5JbdicgyeDMowUzVTvHd78YsjbhCJqkxLc9NsJ1RjYLZm/N+anhC2YD2eMuiohE37Wwy54gcW6dLwljbpZBM3L8nMhoZM4wCuzOi2DeL2dj8L2ulGJ63M6GSFLli04fCVBKMybg00hWaM5RDC5RpYf9KWJ/a4tBWm7cleIsjL0O9UvYs37qQg0M4ghPw4Awu4RqqUAMGz/AKH/DpvDhvzte0rhVn1tsBzMn5/gXF9KWq</latexit><latexit sha1_base64="rSXNMSc/M8UROOtPexoVpzr34zA=">AAACJ3icbZDLSgMxFIYz9VbrbdSlm2ARBKHMdKMrKbpx4aKKvUCnlEyaaUMzmTE5I5Sxb+PGV3EjqIgufRPTdha29YfAx3/OSXJ+PxZcg+N8W7ml5ZXVtfx6YWNza3vH3t2r6yhRlNVoJCLV9IlmgktWAw6CNWPFSOgL1vAHl+N644EpzSN5B8OYtUPSkzzglICxOva5FyhCU0+wAPDjLfYU7/XBU0T2BMMnmX89Y49ST98rSMujUccuOiVnIrwIbgZFlKnasd+8bkSTkEmggmjdcp0Y2ilRwKm5ueAlmsWEDkiPtQxKEjLdTid7jvCRcbo4iJQ5EvDE/TuRklDrYeibzpBAX8/XxuZ/tVYCwVk75TJOgEk6fShIBIYIj0PDXa4YBTE0QKji5q+Y9okJDky0BROCO7/yItTLJdfwjVOsXGRx5NEBOkTHyEWnqIKuUBXVEEVP6AW9ow/r2Xq1Pq2vaWvOymb20Yysn1/u16c4</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit><latexit sha1_base64="H5tuqL6De4ezSn5HEg/uNIK0LLY=">AAACJ3icbZDLSgMxFIYzXmu9jbp0EyyCIJSZIuhKim5cuKhiL9ApJZNm2tBMZkzOCGXs27jxVdwIKqJL38S0nYVt/SHw8Z9zkpzfjwXX4Djf1sLi0vLKam4tv76xubVt7+zWdJQoyqo0EpFq+EQzwSWrAgfBGrFiJPQFq/v9y1G9/sCU5pG8g0HMWiHpSh5wSsBYbfvcCxShqSdYAPjxFnuKd3vgKSK7guHjzL+esoepp+8VpKXhsG0XnKIzFp4HN4MCylRp229eJ6JJyCRQQbRuuk4MrZQo4NTcnPcSzWJC+6TLmgYlCZlupeM9h/jQOB0cRMocCXjs/p1ISaj1IPRNZ0igp2drI/O/WjOB4KyVchknwCSdPBQkAkOER6HhDleMghgYIFRx81dMe8QEBybavAnBnV15Hmqlomv45qRQvsjiyKF9dICOkItOURldoQqqIoqe0At6Rx/Ws/VqfVpfk9YFK5vZQ1Oyfn4B8BenPA==</latexit>

Measure W , get outcome R
<latexit sha1_base64="Ic7cnPGplWXTjvPIMsgYLg5vyGI=">AAACBXicbZC7SgNBFIZn4y3G26qlFoOJYCFhN42WQRsbIYq5QLKE2clJMmR2Z5k5K4SQxsZXsbFQxNZ3sPNtnFwKjf4w8PGfczhz/jCRwqDnfTmZpeWV1bXsem5jc2t7x93dqxmVag5VrqTSjZAZkCKGKgqU0Eg0sCiUUA8Hl5N6/R60ESq+w2ECQcR6segKztBabffwGphJNdBCvXBKe4BUpchVZI3bQtvNe0VvKvoX/DnkyVyVtvvZ6iieRhAjl8yYpu8lGIyYRsEljHOt1EDC+ID1oGkxZhGYYDS9YkyPrdOhXaXti5FO3Z8TIxYZM4xC2xkx7JvF2sT8r9ZMsXsejEScpAgxny3qppKiopNIaEdo4CiHFhjXwv6V8j7TjKMNLmdD8BdP/gu1UtG3fFPKly/mcWTJATkiJ8QnZ6RMrkiFVAknD+SJvJBX59F5dt6c91lrxpnP7JNfcj6+AZ5TlrQ=</latexit><latexit sha1_base64="Ic7cnPGplWXTjvPIMsgYLg5vyGI=">AAACBXicbZC7SgNBFIZn4y3G26qlFoOJYCFhN42WQRsbIYq5QLKE2clJMmR2Z5k5K4SQxsZXsbFQxNZ3sPNtnFwKjf4w8PGfczhz/jCRwqDnfTmZpeWV1bXsem5jc2t7x93dqxmVag5VrqTSjZAZkCKGKgqU0Eg0sCiUUA8Hl5N6/R60ESq+w2ECQcR6segKztBabffwGphJNdBCvXBKe4BUpchVZI3bQtvNe0VvKvoX/DnkyVyVtvvZ6iieRhAjl8yYpu8lGIyYRsEljHOt1EDC+ID1oGkxZhGYYDS9YkyPrdOhXaXti5FO3Z8TIxYZM4xC2xkx7JvF2sT8r9ZMsXsejEScpAgxny3qppKiopNIaEdo4CiHFhjXwv6V8j7TjKMNLmdD8BdP/gu1UtG3fFPKly/mcWTJATkiJ8QnZ6RMrkiFVAknD+SJvJBX59F5dt6c91lrxpnP7JNfcj6+AZ5TlrQ=</latexit><latexit sha1_base64="Ic7cnPGplWXTjvPIMsgYLg5vyGI=">AAACBXicbZC7SgNBFIZn4y3G26qlFoOJYCFhN42WQRsbIYq5QLKE2clJMmR2Z5k5K4SQxsZXsbFQxNZ3sPNtnFwKjf4w8PGfczhz/jCRwqDnfTmZpeWV1bXsem5jc2t7x93dqxmVag5VrqTSjZAZkCKGKgqU0Eg0sCiUUA8Hl5N6/R60ESq+w2ECQcR6segKztBabffwGphJNdBCvXBKe4BUpchVZI3bQtvNe0VvKvoX/DnkyVyVtvvZ6iieRhAjl8yYpu8lGIyYRsEljHOt1EDC+ID1oGkxZhGYYDS9YkyPrdOhXaXti5FO3Z8TIxYZM4xC2xkx7JvF2sT8r9ZMsXsejEScpAgxny3qppKiopNIaEdo4CiHFhjXwv6V8j7TjKMNLmdD8BdP/gu1UtG3fFPKly/mcWTJATkiJ8QnZ6RMrkiFVAknD+SJvJBX59F5dt6c91lrxpnP7JNfcj6+AZ5TlrQ=</latexit><latexit sha1_base64="Ic7cnPGplWXTjvPIMsgYLg5vyGI=">AAACBXicbZC7SgNBFIZn4y3G26qlFoOJYCFhN42WQRsbIYq5QLKE2clJMmR2Z5k5K4SQxsZXsbFQxNZ3sPNtnFwKjf4w8PGfczhz/jCRwqDnfTmZpeWV1bXsem5jc2t7x93dqxmVag5VrqTSjZAZkCKGKgqU0Eg0sCiUUA8Hl5N6/R60ESq+w2ECQcR6segKztBabffwGphJNdBCvXBKe4BUpchVZI3bQtvNe0VvKvoX/DnkyVyVtvvZ6iieRhAjl8yYpu8lGIyYRsEljHOt1EDC+ID1oGkxZhGYYDS9YkyPrdOhXaXti5FO3Z8TIxYZM4xC2xkx7JvF2sT8r9ZMsXsejEScpAgxny3qppKiopNIaEdo4CiHFhjXwv6V8j7TjKMNLmdD8BdP/gu1UtG3fFPKly/mcWTJATkiJ8QnZ6RMrkiFVAknD+SJvJBX59F5dt6c91lrxpnP7JNfcj6+AZ5TlrQ=</latexit>

| i �! |RihR|
| hR| i | | i

<latexit sha1_base64="leqQrvzyBdHysBlGilhPF383fw4="></latexit><latexit sha1_base64="leqQrvzyBdHysBlGilhPF383fw4="></latexit><latexit sha1_base64="leqQrvzyBdHysBlGilhPF383fw4="></latexit><latexit sha1_base64="leqQrvzyBdHysBlGilhPF383fw4="></latexit>

Which-way
detector
in place

<latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

Phase shifter
in place
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Figure 5: A first-quantized description of quantum interference phenomena and how these are reproduced using the
coarse-grained variables of the first-quantized toy theory. At each time step, the state of knowledge over the coarse-
grained which-way variable W and relative phase variable Θ is depicted just above the corresponding quantum state.
For the standard interferometer (with and without the phase shift), the photon always ends up in the same output
port (L and R, respectively). In the case where a which-way measurement is carried out, the photon is equally likely
to appear in either output port. We also provide the quantum evolution for comparison. Here, H denotes the unitary
associated to the beamsplitter action, described in Eq. (1), and Z denotes the unitary associated to a π phase shift,
described in Eq. (3).

vide much additional insight relative to the anal-
ysis just given, so we do not provide such an anal-
ysis here.

B Contrasting the toy field theory with
other realist accounts of quantum inter-
ference

For the first two interpretational claims outlined
in the introduction, there are other ways of see-
ing that these are not forced on us by the phe-
nomenology of the Mach-Zehnder interferometer
and its variants.

This is especially true with regards to the claim
of the observer-dependence of reality. Almost all

researchers motivated to work on realist interpre-
tations of quantum theory are keen to eliminate
any appeal to “psycho-kinetic effects”. (The only
prominent exceptions are certain proposals for
dynamical collapse models where the conscious-
ness of the observer is implicated in the mecha-
nism that leads to collapse [96, 97].)

Some realist interpretations also do away with
the notion of wave-particle complementarity.
Bohmian mechanics [21], for instance, provides
an account of interference phenomenology where
there is a particle and a wave [34]. Note, how-
ever, that only if the system of interest is a single
particle is it the case that the wave is defined
over familiar 3-dimensional physical space. For
two particles, for instance, the wave is defined on
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the 6-dimensional space of spatial configurations
of the pair (specifying the 3 spatial coordinates
of each particle). Other ψ-ontic models [80], such
as the one proposed recently by Blasiak [22], can
also be understood as providing an account of the
single-particle phenomenology in terms of a par-
ticle and a wave in physical space. Like Bohmian
mechanics, such an account is not possible for two
or more particles.

Moreover, even in the case of a single parti-
cle, we noted earlier (in footnote 24) that hav-
ing a particle and a wave is quite different from
the way in which wave-particle complementarity
is rejected in the toy field theory, where there are
modes that have particle-like and wave-like prop-
erties which are canonically conjugate to one an-
other.

It is with the third interpretational claim, stat-
ing that the TRAP phenomenology implies the
failure of explainability in terms of local causes,
that the account provided by the toy field theory
differs most from the other accounts that deny
the first two interpretational claims. The latter
accounts generally do require a rejection of the
possibility of local causal explanations for one or
more of the interference phenomena discussed in
this article.

Consider in particular the quantum eraser ex-
periment. The fact that the toy field theory can
account for the quantum eraser without nonlocal-
ity demonstrates that nonlocality is not required
to explain this phenomenology. However, every
ψ-ontic model, in particular, Bohmian mechanics,
dynamical collapse theories [98–100], Blasiak’s
model, etcetera, do require nonlocality to account
for it. This follows from the fact that the quan-
tum eraser is simply a version of the Einstein-
Podolsky-Rosen (EPR) experiment [40] and ev-
ery ψ-ontic model is incapable of providing a lo-
cal account of the correlations obtained in the
EPR experiment [80]. By contrast, ψ-epistemic
models (such as the toy field theory and other
classical statistical theories with an epistemic re-
striction [9, 10]) are capable of doing so. This
is possible because the correlations in the EPR
experiment (and those in the quantum eraser ex-
periment) do not violate any Bell inequalities.
In other words, the reason that there are ex-
perimental scenarios for which a local account is
possible in the toy field theory but not in any
ψ-ontic model is that the latter sort of model

posits strictly more nonlocality than is required
by Bell’s theorem.

It is worth noting a subtlety here. From the
Bohmian perspective, the case of the basic Mach-
Zehnder interferometer is special among inter-
ference experiments insofar as the Bohmian ac-
count in this case does not involve any nonlocal-
ity. In the Bohmian account, the wavefunction
of the photon branches, with one branch of the
wavefunction propagating through the L arm and
the other through the R arm. Meanwhile, the
Bohmian particle takes one particular arm, falling
in the support of only one of these two branches
of the wavefunction. The branch of the wavefunc-
tion (or ‘wave’) containing the Bohmian particle
is termed ‘occupied’, while the other is termed
‘empty’. Finally, a detector can have a local in-
fluence on the dynamics of the empty wave, which
in turn has an influence on the particle at the sec-
ond beamsplitter. In this sense, the empty wave
plays a role analogous to the phase of the unoc-
cupied mode in the toy field theory. The anal-
ogy between unoccupied modes and empty waves
breaks down, however, in the quantum eraser ex-
periment. This is because the latter experiment
involves not just the photon, but the auxiliary
2-level system. The fact that these interact via
a CNOT gate implies that the pilot wave in the
Bohmian account is the wavefunction of this pair
of systems, which unlike the wavefunction for the
photon cannot be understood as a wave over 3-
dimensional physical space. Via the dynamics of
this wavefunction, the choice of what measure-
ment to make on the auxiliary system comes to
determine the dynamics of the Bohmian particle
associated to the photon in a nonlocal fashion.

The model of Blasiak [22] is analogous to
Bohmian mechanics insofar as it avoids nonlocal-
ity in the case of the basic Mach-Zehnder inter-
ferometer, but cannot provide a local account of
the quantum eraser experiment.

There is another nuance worth noting concern-
ing the possibility of securing local causal expla-
nations of interference phenomena in Bohmian
mechanics. Whether a given interference phe-
nomena can be explained locally or not actually
depends on whether one is pursuing the Bohmian
interpretational methodology to quantum theory
in its first-quantized description (which yields
standard Bohmian mechanics) or in its second-
quantized description (which yields a Bohmian
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version of quantum field theory [21, 101]). In the
latter, rather than having a particle that has a
spatial location which is guided by a wave de-
fined over physical space, one has modes that
have local field amplitudes which are guided by
a wave defined over the joint configuration space
of those field amplitudes. The guiding wave
again fails to be a wave in 3-dimensional phys-
ical space and one can verify that this sort of
Bohmian account requires nonlocality in its ac-
count of the phenomenology of even the basic
Mach-Zehnder experiment. Unlike Bohmian me-
chanics, the toy field theory manages to pro-
vide a local causal account of the phenomenol-
ogy of the Mach-Zehnder interferometer whether
one uses the first-quantized or second-quantized
formalisms. The ontological account of the exper-
iment provided in the first-quantized toy theory
is merely a coarse-graining of the description of
the experiment provided in the second-quantized
toy theory (the toy field theory). In the Bohmian
approach, on the other hand, the nature of the on-
tology and the explanation is completely different
depending on whether one develops a pilot-wave
interpretation at the first-quantized or second-
quantized levels.

Aharonov et al. [33] also provide an account of
interference that does not endorse wave-particle
complementarity but does endorse nonlocality. In
their account, a particle has a definite location
(therefore lies on one arm of the interferometer)
but it also has a property of modular momentum
and the dynamics of the latter can depend on the
situation on the other arm of the interferometer,
and is therefore nonlocal.

It is also useful to consider the extent to which
the Everett interpretation of quantum theory
[102](also known as the ‘many-worlds interpreta-
tion’) satisfies or violates the different interpre-
tational claims. Whether wave-particle comple-
mentarity holds or not seems to us to depend on
which version of the Everett interpretation one
endorses.

The Everett interpretation assumes that the
wavefunction is an exhaustive description of the
ontology. In this sense, it is like Bohmian me-
chanics, but without the Bohmian particle po-
sitions. The wavefunction is thought to define
branches, like in Bohmian mechanics, but one
does not distinguish some branches as actual and
others as ‘empty’ based on the positions of the

Bohmian particles. Rather, one considers all
branches to be simultaneously actual, but to be
describing parallel worlds. The way to define the
branches (which in the jargon of Everettians cor-
responds to solving the “preferred basis problem”)
is to select a preferred basis as one relative to
which useful patterns arise [103], and this is typi-
cally picked out by decoherence. Relative to this
view, one could argue that in the Mach-Zehnder
interferometer with the detector in place, the pre-
ferred basis is such that the which-way property is
well-defined, whereas in the Mach-Zehnder inter-
ferometer without the detector, the preferred ba-
sis is such that the relative phase property is well-
defined. In other words, if the properties obtain-
ing in a given branch are just those observables
for which the wavefunction of that branch is an
eigenstate, then this version of the Everettian in-
terpretation would seem to endorse wave-particle
complementarity.

However, the description of the Everett inter-
pretation provided by Deutsch in Ref. [104] sug-
gests an ontology of particles alone, but wherein
particles can interact with their counterparts in
parallel worlds. (In this sense, it seems anal-
ogous to the “many interacting worlds” view of
Ref. [105].) This version would seem to not en-
dorse wave-particle complementarity.

In either case, it is generally argued that the
Everett interpretation restores the possibility of
local explanations. Indeed, it achieves locality in
a similar way to how, in Penrose’s account of the
Elitzur-Vaidman bomb tester, one can imagine
restoring locality by allowing the counterfactual
world to influence the actual world. The differ-
ence is that in the Everettian approach, all the
worlds are actual.

The achievement of the toy field theory that
is certainly not reproduced by any version of the
Everett interpretation is to account for the TRAP
phenomenology of interference while maintaining
the classical worldview. In other words, what
we have shown here is that even if one grants
that the Everett interpretation salvages locality
for the TRAP phenomenology, the price it pays
to do so—a radical deviation from a classical
worldview— is not necessitated by the phenom-
ena.

Finally, we note that among all of the realist
accounts of the TRAP phenomenology of interfer-
ence, only the one provided by the toy field the-
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ory manages to preserve the classical paradigm
of kinematics and dynamics (sets for kinematics
and functions for dynamics) while also preserv-
ing the principle of Leibnizianity (described in
Sec. 5.1.3). This is because the alternative re-
alist accounts are all ψ-ontic, and it is known
that every ψ-ontic model violates the principle
of generalized noncontextuality and thus also the
principle of Leibnizianity [45]. In Sec. 5.1.3, we
noted that our preferred notion of classicality in-
cludes assuming both the classical notions of kine-
matics and dynamics as well as the principle of
Leibnizianity, and so only the account provided
by the toy field theory manages to salvage our
preferred notion of classicality.

C Further elaborations
C.1 Probabilities as credences
In the epistemically restricted classical statistical
theories of Refs. [3, 9, 10] and in the one presented
in this article (i.e., the toy field theory), probabil-
ities are conceptualized as quantifying the degrees
of belief of an agent, that is, they are concep-
tualized as credences. It is sometimes suggested
that this means that these theories are not really
tested by the observation of relative frequencies
in the data. We here respond to this claim.

First, we note that it is unavoidable that there
is some degree of uncertainty about the param-
eters in a physical model. Therefore, the view
that a theory cannot be confirmed if it includes
descriptions of an agent’s degrees of beliefs im-
plies a rejection of almost all scientific hypothesis-
testing. In other words, such a view about theory
confirmation is clearly too extreme.

We therefore consider a less extreme view,
namely, that assigning equal credence to one mea-
surement outcome or another does not imply that
one should believe that in an arbitrarily large
number of repetitions of the experiment, the rel-
ative frequency is likely to be one half.

The critic might argue as follows. To view
probability assignments in these theories as cre-
dences implies that they are viewed as degrees of
belief about a single system in a sequence of rep-
etitions of an experiment, and such a belief does
not imply anything about the relative frequencies
one expects to see in the full sequence of repeti-
tions. The following is a more formal version of
the claim. Let p be the probability distribution

assigned in a single run, say the kth run. For con-
creteness, imagine a sequence of coin flips, so that
p = (p0, p1) where p0 is the probability of heads
and p1 is the probability of tails. The critic’s view
can be formalized as the suggestion that the dis-
tribution p merely describes the marginal on the
kth system in the sequence (i.e., it arises from
the full distribution over all elements of the se-
quence by marginalization of all but the kth sys-
tem). Since the marginal on the kth system in
a sequence does not constrain the marginals for
any other system, it is indeed the case that, un-
der such an interpretation of p, nothing is implied
about which relative frequencies in the sequence
are likely to be observed.

Our response is as follows. The view just ar-
ticulated is not the interpretation of the distri-
bution p that is intended in our work. Rather,
we stipulate that the systems in the sequence of
experiments are identical and independently dis-
tributed (i.i.d.), so that to stipulate a distribution
p is to stipulate that the i.i.d. distribution is of
the form p⊗p · · ·⊗p. In this case, the form of p
does determine which relative frequencies in a se-
quence are most likely. The law of large numbers
implies that in the limit of an arbitrarily large
ensemble, the most likely relative frequencies are
given by p. For instance, if an agent assigns equal
credence to heads and tails coming up for some
coin and believes that a string of coin flips are
i.i.d., then a run of all heads is considered much
less likely than one where the relative frequency
of heads is 1/2.

The observed relative frequencies can make an
agent reject their hypothesized probability distri-
bution in this circumstance. The question one
must ask is simply whether the probability dis-
tribution hypothesized in the i.i.d. model makes
the observed relative frequencies likely or not.
One can assess this, for instance, by whether the
hypothesis has a good p-value for the observed
finite-run relative frequencies.

Another claim one sometimes hears is that one
must interpret probabilities as objective chances
rather than credences if one wishes to test these
against the observed data. For instance, a critic
might say that 100 tosses of a coin do serve to test
the hypothesis of a certain weighting of the coin,
where the weighting is considered as a property
of the coin that determines the objective chance
for each outcome, but they do not serve to test a
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hypothesis about an agent’s credences regarding
the coin.

Our response to this claim is the standard
one that is made in favour of interpretations
of probability as credences, which appeals to
the de Finetti representation theorem [106, 107].
de Finetti showed that if an agent takes an
arbitrarily large sequence of coin flips to be
exchangeable—i.e., the agent’s credences are in-
variant under any permutation of elements of the
sequence—then the agent’s credences about the
sequence must have the form

∫
p∈∆ p ⊗ p · · · ⊗

p dµ(p) where ∆ is the simplex of possibilities
for the distribution p and µ is a probability mea-
sure over ∆.

The key thing to note about the form of the
probability distribution on the full sequence im-
plied by the assumption of exchangeability is that
it is exactly the same as what one would write
down if one assumed that p described objective
chances, characterizing properties of the coin, and
that µ described the agent’s ignorance of these
properties. The fact that the same probability
vector p is assigned to each coin flip in a se-
quence does not, therefore, imply that there is
some property of the coin (possibly unknown)
that p describes.

Note that in the i.i.d. scenario, the agent’s be-
liefs about the full sequence of runs is p⊗p · · ·⊗p,
which is simply a distribution of de Finetti form
where the measure µ is a Dirac-delta measure cen-
tred on p. It corresponds to an exchangeable se-
quence wherein there are no correlations among
the different runs. Again, it is of precisely the
same form as the distribution one would assign if
p described some property of the coin for which
there was no uncertainty.

For an i.i.d. distrubtion p ⊗ p · · · ⊗ p, the law
of large numbers implies that in the limit of an
infinitely large ensemble, the relative frequencies
converge to p with high likelihood. Consequently,
one can associate the distribution p to the likely
relative frequencies in this ensemble rather than
to credences for single systems in an i.i.d. se-
quence.

Although the concrete example we have used
above is a sequence of coin flips, the same can be
said of probability distributions over the physical
states of a system in a sequence of repetitions
of the same experiment. In the next section, we

show how to provide a description of the toy field
theory account of the TRAP phenomenology of
the Mach-Zehnder interferometer in terms of an
ensemble of repetitions of the experiment.

C.2 Reframing our account in terms of an en-
semble of repetitions of the experiment

The discussion in the previous section implies
that although we have up until now conceptual-
ized the probability distributions in the toy field
theory as states of incomplete knowledge about
the physical state of a system in a single run of
an i.i.d. experiment, one can also conceptualize
these distributions as describing the likely rela-
tive frequencies of different physical states in an
infinite ensemble of runs of the experiment. Re-
framing the predictions of the toy field theory in
terms of relative frequencies can be useful insofar
as it provides a slightly different perspective on
the features of the theory. We will focus, in par-
ticular, on how our analysis of locality appears in
this reframing.

To begin with, consider the ensemble cor-
responding to the probability distribution de-
scribing the pair of modes prior to the first
beamsplitter, depicted in the first column of
Fig. 4 (this is the analogue of the initial quan-
tum state |10⟩). This ensemble includes four
subensembles of equal size wherein NL = 1 and
NR = 0 in each of these while the local phases
take every possible pair of values: (ΦL,ΦR) =
(0, 0) in one subensemble, (ΦL,ΦR) = (1, 0)
in another, (ΦL,ΦR) = (0, 1) in another, and
(ΦL,ΦR) = (1, 1) in the fourth. In other
words, the four subsensembles are associated
to the four physical states (NL,ΦL, NR,ΦR) =
(1, 0, 0, 0), (1, 1, 0, 0), (1, 0, 0, 1), and (1, 1, 0, 1),
which are depicted diagramatically in the first
column of the first four rows in the top half of
Fig. 6. We have included a light blue outline
around the set of four physical states in the depic-
tions of each physical state to remind the reader
of the full ensemble of which each subensemble is
a part.

Note that this decomposition of the ensemble
into four subensembles occurs also in the bottom
half of Fig. 6 and in Fig. 7, since all three versions
of the Mach-Zehnder experiment start with the
same ensemble.

For each of the four subsensembles, the first
beamsplitter transforms the associated physical
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I ⌦ I
<latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit><latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit><latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit><latexit sha1_base64="Jx6l0yuSvqSJgMfqssNqeEPaOUI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9FL3qrYD+gCWWz3bRLN9mwOxFK6MWLf8WLB0W8+h+8+W/ctAG19cHA470ZZuYFieAaHOfLKi0tr6yuldcrG5tb2zv27l5Ly1RR1qRSSNUJiGaCx6wJHATrJIqRKBCsHYyucr99z5TmMr6DccL8iAxiHnJKwEg9+9CLCAyDILuZeBJ4xDT+UXp21ak5U+BF4hakigo0evan15c0jVgMVBCtu66TgJ8RBZwKNql4qWYJoSMyYF1DY2L2+dn0iwk+Nkofh1KZigFP1d8TGYm0HkeB6cwv1PNeLv7ndVMIL/yMx0kKLKazRWEqMEicR4L7XDEKYmwIoYqbWzEdEkUomOAqJgR3/uVF0jqtuYbfnlXrl0UcZXSAjtAJctE5qqNr1EBNRNEDekIv6NV6tJ6tN+t91lqyipl99AfWxzcJhZjm</latexit>

I ⌦ Z
<latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit><latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit><latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit><latexit sha1_base64="vhiKRRzMxreOPJeu+cJj5tdj2zM=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy60V0F+8AmlMl00g6dZMLMRAih/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkHCmtON8Wyura+sbm5Wt6vbO7t6+fXDYUSKVhLaJ4EL2AqwoZzFta6Y57SWS4ijgtBtMrgu/+0ilYiK+11lC/QiPYhYygrWRBnbNi7AeB0F+O/WEZhFV6GFg152GMwNaJm5J6lCiNbC/vKEgaURjTThWqu86ifZzLDUjnE6rXqpogskEj2jf0BibM34+Cz9FJ0YZolBI82KNZurvjRxHSmVRYCaLqGrRK8T/vH6qw0s/Z3GSahqT+aEw5UgLVDSBhkxSonlmCCaSmayIjLHERJu+qqYEd/HLy6Rz1nANvzuvN6/KOipwBMdwCi5cQBNuoAVtIJDBM7zCm/VkvVjv1sd8dMUqd2rwB9bnD9BSlNs=</latexit>

No phase shift
<latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="PFvY7SqCp/k1c7JN95FUfMUehsg=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2rFk0kwnNJMMyR2lDP0fblwo4g9y578xfSy09UDg45xccnOiTAqLvv/tlTY2t7Z3yruVver+wWHtqNq2OjeMt5iW2nQjarkUirdQoOTdzHCaRpJ3ovHNLO88cWOFVg84yXiY0pESsWAUnfV4p0mWuHFiExHjoFb3G/5cZB2CJdRhqeag9tUfapanXCGT1Npe4GcYFtSgYJJPK/3c8oyyMR3xnkNFU27DYr71lJw5Z0hibdxRSObu74mCptZO0sjdTCkmdjWbmf9lvRzjq7AQKsuRK7Z4KM4lQU1mFZChMJyhnDigzAi3K2EJNZShK6riSghWv7wO7YtG4PjehzKcwCmcQwCXcA230IQWMDDwAm/w7j17r97Hoq6St+ztGP7I+/wBvBmQ0g==</latexit><latexit sha1_base64="PFvY7SqCp/k1c7JN95FUfMUehsg=">AAAB6nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2rFk0kwnNJMMyR2lDP0fblwo4g9y578xfSy09UDg45xccnOiTAqLvv/tlTY2t7Z3yruVver+wWHtqNq2OjeMt5iW2nQjarkUirdQoOTdzHCaRpJ3ovHNLO88cWOFVg84yXiY0pESsWAUnfV4p0mWuHFiExHjoFb3G/5cZB2CJdRhqeag9tUfapanXCGT1Npe4GcYFtSgYJJPK/3c8oyyMR3xnkNFU27DYr71lJw5Z0hibdxRSObu74mCptZO0sjdTCkmdjWbmf9lvRzjq7AQKsuRK7Z4KM4lQU1mFZChMJyhnDigzAi3K2EJNZShK6riSghWv7wO7YtG4PjehzKcwCmcQwCXcA230IQWMDDwAm/w7j17r97Hoq6St+ztGP7I+/wBvBmQ0g==</latexit><latexit sha1_base64="PAaKisy+W7npUedvs74r+H35icU=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclcSNLotuXEkF+4A2lsl00gydTMLMjVJC/8ONC0Xc+i/u/BunbRbaemDgcM493DsnSKUw6Lrfzsrq2vrGZmmrvL2zu7dfOThsmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5G11O//ci1EYm6x3HK/ZgOlQgFo2ilh9uEpJGNExOJEPuVqltzZyDLxCtIFQo0+pWv3iBhWcwVMkmN6Xpuin5ONQom+aTcywxPKRvRIe9aqmjMjZ/Prp6QU6sMSJho+xSSmfo7kdPYmHEc2MmYYmQWvan4n9fNMLz0c6HSDLli80VhJgkmZFoBGQjNGcqxJZRpYW8lLKKaMrRFlW0J3uKXl0nrvOZZfudW61dFHSU4hhM4Aw8uoA430IAmMNDwDK/w5jw5L8678zEfXXGKzBH8gfP5AwaKki4=</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit><latexit sha1_base64="JG0nI8WEe1HM6gGAfxVdU2qiVQg=">AAAB9XicbVC7SgNBFL0bXzG+opY2g0GwCrtptAzaWEkE84BkDbOT2eyQ2dll5q4SQv7DxkIRW//Fzr9xkmyhiQcGDufcw71zglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwup757UeujUjUPY5T7sd0qEQoGEUrPdwmJI1snJhIhNgvV9yqOwdZJV5OKpCj0S9/9QYJy2KukElqTNdzU/QnVKNgkk9LvczwlLIRHfKupYrG3PiT+dVTcmaVAQkTbZ9CMld/JyY0NmYcB3YyphiZZW8m/ud1Mwwv/YlQaYZcscWiMJMEEzKrgAyE5gzl2BLKtLC3EhZRTRnaokq2BG/5y6ukVat6lt/VKvWrvI4inMApnIMHF1CHG2hAExhoeIZXeHOenBfn3flYjBacPHMMf+B8/gAHKpIw</latexit>

⇡ phase shift
<latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit><latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit><latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit><latexit sha1_base64="faeJAXlDglODJzTJdNamgWjpeb8=">AAAB+nicbZDLTgIxFIbP4A3xNujSTSOYuCIzbHRJdOMSE7kkMCGd0mEaOp2m7WgI8ihuXGiMW5/EnW9jgVkoeJImX/7/nPb0DyVn2njet1PY2Nza3inulvb2Dw6P3PJxW6eZIrRFUp6qbog15UzQlmGG065UFCchp51wfDP3Ow9UaZaKezORNEjwSLCIEWysNHDL1b5kVSRjewfSMYvMwK14NW9RaB38HCqQV3PgfvWHKckSKgzhWOue70kTTLEyjHA6K/UzTSUmYzyiPYsCJ1QH08XqM3RulSGKUmWPMGih/p6Y4kTrSRLazgSbWK96c/E/r5eZ6CqYMiEzQwVZPhRlHJkUzXNAQ6YoMXxiARPF7K6IxFhhYmxaJRuCv/rldWjXa77lu3qlcZ3HUYRTOIML8OESGnALTWgBgUd4hld4c56cF+fd+Vi2Fpx85gT+lPP5Axzakz8=</latexit>

Phase shifter
in place

<latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="/e3yvcmbiP+ud/Wo+m4FXxDMkVw=">AAACAnicbZC7TsMwFIZPyq2EAoGVxaIgMVUJC4xILIxFohepjSrHPWmsOk5kO0hV1Bdg4VVYGECIh2DjbXAvA7QcydKn/7fP8fmjXHBtfP/bqWxsbm3vVHfdvdr+waF3VGvrrFAMWywTmepGVKPgEluGG4HdXCFNI4GdaHw78zuPqDTP5IOZ5BimdCR5zBk1Vhp4Z32G0qDickTcZmI7EZ3w2CrEdbkkuaAMB17db/jzIusQLKEOy2oOvK/+MGNFalszQbXuBX5uwpIqw5nAqdsvNOaUjekIexYlTVGH5XybKTm3ypDEmbJHGjJXf78oaar1JI3szZSaRK96M/E/r1eY+DosucwLg5ItBsWFICYjs2jIkCtkRkwsUKa4/SthCVWU2TS0a0MIVldeh/ZlI7B870MVTuAULiCAK7iBO2hCCxg8wQu8wbvz7Lw6H4u4Ks4yt2P4U87nD+Q8mRY=</latexit><latexit sha1_base64="/e3yvcmbiP+ud/Wo+m4FXxDMkVw=">AAACAnicbZC7TsMwFIZPyq2EAoGVxaIgMVUJC4xILIxFohepjSrHPWmsOk5kO0hV1Bdg4VVYGECIh2DjbXAvA7QcydKn/7fP8fmjXHBtfP/bqWxsbm3vVHfdvdr+waF3VGvrrFAMWywTmepGVKPgEluGG4HdXCFNI4GdaHw78zuPqDTP5IOZ5BimdCR5zBk1Vhp4Z32G0qDickTcZmI7EZ3w2CrEdbkkuaAMB17db/jzIusQLKEOy2oOvK/+MGNFalszQbXuBX5uwpIqw5nAqdsvNOaUjekIexYlTVGH5XybKTm3ypDEmbJHGjJXf78oaar1JI3szZSaRK96M/E/r1eY+DosucwLg5ItBsWFICYjs2jIkCtkRkwsUKa4/SthCVWU2TS0a0MIVldeh/ZlI7B870MVTuAULiCAK7iBO2hCCxg8wQu8wbvz7Lw6H4u4Ks4yt2P4U87nD+Q8mRY=</latexit><latexit sha1_base64="c1SYF5KSw3Qui8MSReodptm8r0I=">AAACDXicbVC7TsMwFL0prxJeAUYWi4LEVCUsMFawMBaJtkhtVTnuTWPVcSLbQaqi/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3vfzulldW19Y3ypru1vbO75+0fNHWaK4YNlopU3YdUo+ASG4YbgfeZQpqEAlvh8Hritx5QaZ7KOzPKsJvQgeQRZ9RYqeeddBhKg4rLAXHrsZ1EdMwjqxDX5ZJkgjLseRW/6k9BlkkwJxWYo97zvjr9lOWJHc0E1bod+JnpFlQZzgSO3U6uMaNsSAfYtlTSBHW3mF4zJqdW6ZMoVfZJQ6bq746CJlqPktBWJtTEetGbiP957dxEl92Cyyw3KNlsUZQLYlIyiYb0uUJmxMgSyhS3fyUspooym4Z2bQjB4snLpHleDSy/9Su1q3kcZTiCYziDAC6gBjdQhwYweIRneIU358l5cd6dj1lpyZn3HMIfOJ8/hlGaig==</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit><latexit sha1_base64="TgA6sSOve8AkwUz1UxW2GoZTKnU=">AAACDXicbVC7TsMwFL0prxJeBUYWi4LEVCVdYKxgYSwSfUhtVDnuTWPVcSLbQaqq/gALv8LCAEKs7Gz8De5jgJYjWTo65z58T5gJro3nfTuFtfWNza3itruzu7d/UDo8auo0VwwbLBWpaodUo+ASG4Ybge1MIU1Cga1weDP1Ww+oNE/lvRllGCR0IHnEGTVW6pXOugylQcXlgLj12E4iOuaRVYjrckkyQRn2SmWv4s1AVom/IGVYoN4rfXX7KcsTO5oJqnXH9zITjKkynAmcuN1cY0bZkA6wY6mkCepgPLtmQs6t0idRquyThszU3x1jmmg9SkJbmVAT62VvKv7ndXITXQVjLrPcoGTzRVEuiEnJNBrS5wqZESNLKFPc/pWwmCrKbBratSH4yyevkma14lt+Vy3XrhdxFOEETuECfLiEGtxCHRrA4BGe4RXenCfnxXl3PualBWfRcwx/4Hz+AIbxmow=</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

|01i � |10ip
2

<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit> |10i

<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

|01i � |10ip
2

<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>

Beam splitter
<latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit><latexit sha1_base64="U/Os1PCg3vYzs5KDAPT4hx0fInQ=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLQk2lpjII4ENmR3uwoTZ2XVmloRs+A4bC42x9WPs/BsH2ELBk0xycs65uXdOkAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkbuF3pqg0j+WjmSXoR3QkecgZNVbyGzZKtF1kDKpBueJW3SXIJvFyUoEczUH5qz+MWRqhNExQrXuemxg/o8pwJnBe6qcaE8omdIQ9SyWNUPvZ8ug5ubLKkISxsk8aslR/T2Q00noWBTYZUTPW695C/M/rpSa89TMuk9SgZKtFYSqIicmiATLkCpkRM0soU9zeStiYKspsBbpkS/DWv7xJ2rWqZ/lDrVJv5HUU4QIu4Ro8uIE63EMTWsDgCZ7hFd6cqfPivDsfq2jByWfO4Q+czx+t4pIG</latexit>
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Figure 6: A depiction of how the physical states describing the different subensembles of the full ensemble of experi-
mental runs transform in the Mach-Zehnder interferometer with a phase-shifter in place. The first row of this figure
is the counterpart of the top row of the “phase shifter in place” row of Fig. 4, while the second row is the counterpart
of the bottom row of the latter.

state of the pair of modes according to the beam-
splitter transformation (which is depicted in (29)
and repeated in Fig. 6). For each physical state of
the pair of modes at the input to the first beam-
splitter (depicted in the four rows of Fig. 6), its
image under the beamsplitter transformation is
depicted in the second column of the same row. It
follows that the ensemble associated to the pair of

modes at the output of the first beamsplitter com-
prises four subensembles associated to the four
physical states depicted in that column. We have
again indicated with a blue outline this set of four
physical states, thereby making evident the asso-
ciation between this ensemble and the probabil-
ity distribution depicted in the second column of
Fig. 4.
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How the physical states associated to each of
the four subensembles within the full ensemble
are transformed under the two possible phase
shifts—no phase shift or a π phase shift—is de-
picted in the top and bottom halves of Fig. 6 re-
spectively. In both cases, the set of four physical
states associated to the ensemble after the phase-
shifter is depicted with a blue outline. In the case
of no phase shift, it corresponds to the probabil-
ity distribution depicted in the third column of
the first row of Fig. 4, while in the case of a π
phase shift, it corresponds to the one depicted in
the third column of the second row of Fig. 4.

Finally, within each of these two ensembles,
how the physical states associated to each of the
four subensembles are transformed under the sec-
ond beamsplitter is also depicted in Fig. 6. Again,
in both cases, the set of four physical states as-
sociated to the final ensemble is depicted with a
blue outline and corresponds to the probability
distributions in the final column of the first two
rows of Fig. 4.

Now we turn to the case where a measurement
of occupation number occurs in the R arm of the
Mach-Zehnder interferometer.

Suppose one seeks to make predictions about
what will occur at later times in the experiment
given that one has observed a particular outcome.
Conditioning on an outcome corresponds to up-
dating the ensemble that is relevant for making
predictions. This updating can be understood
as consisting of two steps. First, one selects from
the pre-existing ensemble the subensemble that is
consistent with the outcome that was observed.
Second, the fact that a measurement leads to
a random disturbance—that is, one of several
different transformations to the physical state—
implies that elements of the ensemble selected
in the first step get split into distinct elements
(bifurcated in the case of interest here), thereby
leading to an increase in the number of distinct
subensembles.

Consider, in particular, the case wherein one
conditions on obtaining the NR = 0 outcome in
the measurement of occupation number of the R
arm.

Recall that, after the first beam splitter, the
ensemble of runs consists of four subensembles,
associated to physical states (NL,ΦL, NR,ΦR) =

(1, 1, 0, 0), (1, 0, 0, 1), (0, 1, 1, 0), (0, 0, 1, 1) (de-
picted in the second column of Fig. 7). The first
step of the ensemble update associated to condi-
tioning on NR = 0 is the selection step, consisting
of redefining the ensemble to include only the two
subensembles that are consistent with NR = 0,
namely, the ones associated to the physical states
(NL,ΦL, NR,ΦR) = (1, 1, 0, 0), (1, 0, 0, 1), which
are the top two cases in the second column of
Fig. 7 (i.e., the two rows that are labelled “out-
come NR = 0”). This is the ensemble counterpart
of the knowledge-updating step associated to
resolving uncertainty, depicted in Eq. 47, such
that, prior to taking into account the disturbance
to the physical state, the ensemble is updated to
the one associated to the probability distribution
depicted in (52).

With this description of the selection step of
the ensemble update procedure in hand, we can
now explain why it does not involve any nonlocal
influences.

When, based on the outcome of the measure-
ment on the R mode, one selects the subensemble
of physical states of the pair of modes that is con-
sistent with this outcome, it can happen that not
only does the selection procedure exclude certain
physical states of the R mode from the subensem-
ble, it excludes certain physical states of the L
mode as well. This is because the original ensem-
ble prior to the selection (the one describing the
pair of modes at the outputs of the first beam-
splitter) embodies correlations between the prop-
erties of the L mode and those of the R mode.
Indeed, in the example we are considering, where
one selects the subensemble of physical states of
the pair of modes consistent with NR = 0, the
fact that the original ensemble has NL and NR

taking opposite values (NL ⊕ NR = 1) implies
that by excluding from the subensemble all phys-
ical states of the pair of modes having NR = 1,
one thereby also excludes from the subensemble
all physical states of the pair of modes having
NL = 0. The key point to note is that this reduc-
tion in the set of properties of the L mode that
are present in the selected subensemble (i.e., the
elimination of any physical states with NL = 0) is
induced by the selection on the properties of the R
mode and consequently does not imply a nonlocal
influence from the R arm to the L arm.

We now turn to the second step of the ensem-
ble update procedure, the bifurcation step, and
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<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>

UBS
<latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit><latexit sha1_base64="5g/KQXC48fU8o3VaxlcDfYB++PI=">AAAB9HicbZA9TwJBEIb38AvxC7W02UhMrMidMdGSYGOJ0QMSuJC9ZYANex/uzhHJ5X6HjYXG2Ppj7Pw3LnCFgm+yyZN3ZjKzrx9LodG2v63C2vrG5lZxu7Szu7d/UD48auooURxcHslItX2mQYoQXBQooR0rYIEvoeWPb2b11gSUFlH4gNMYvIANQzEQnKGxPLeXdhGeMK3fZ1mvXLGr9lx0FZwcKiRXo1f+6vYjngQQIpdM645jx+ilTKHgErJSN9EQMz5mQ+gYDFkA2kvnR2f0zDh9OoiUeSHSuft7ImWB1tPAN50Bw5Fers3M/2qdBAfXXirCOEEI+WLRIJEUIzpLgPaFAo5yaoBxJcytlI+YYhxNTiUTgrP85VVoXlQdw3eXlVo9j6NITsgpOScOuSI1cksaxCWcPJJn8krerIn1Yr1bH4vWgpXPHJM/sj5/ACf0klY=</latexit>

Which-way
detector
in place

<latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit><latexit sha1_base64="Pm0JU9M0HvSm1NW8VewnNkEarF8=">AAACEXicbVC7TsMwFHXKq4RXgZHFokLqQpV0gbGChbFI9CG1UeU4N41Vx4lsBxRF/QUWfoWFAYRY2dj4G9zHAC1HsnR0zr22z/FTzpR2nG+rtLa+sblV3rZ3dvf2DyqHRx2VZJJCmyY8kT2fKOBMQFszzaGXSiCxz6Hrj6+nfvcepGKJuNN5Cl5MRoKFjBJtpGGlNqAgNEgmRnY3YjQ6fyC5bQeggepE2jYTOOWEwrBSderODHiVuAtSRQu0hpWvQZDQLDbXU06U6rtOqr2CSM0oh4k9yBSkhI7JCPqGChKD8opZogk+M0qAw0SaIzSeqb83ChIrlce+mYyJjtSyNxX/8/qZDi+9gok00yDo/KEw41gneFoPDpg0wXluCKGSmb9iGhFJqOlI2aYEdznyKuk06q7ht41q82pRRxmdoFNUQy66QE10g1qojSh6RM/oFb1ZT9aL9W59zEdL1mLnGP2B9fkDwOOcTQ==</latexit>

| i �! I ⌦ |0ih0|
| h0| i | | i

<latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit><latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit><latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit><latexit sha1_base64="fBDJtKvXfNmWgxDTFBP/CDfnuKc="></latexit>

|01i
<latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit><latexit sha1_base64="Y7lPbN7tzBXM3UCrFhwpN4/DhrA=">AAACAXicbZDNSgMxFIUz9a/Wv1E3gptgEVyVGRF0WXTjsoJthbaUTHqnDc1khuSOUMa68VXcuFDErW/hzrcxbWehrRdCPs65l+SeIJHCoOd9O4Wl5ZXVteJ6aWNza3vH3d1rmDjVHOo8lrG+C5gBKRTUUaCEu0QDiwIJzWB4NfGb96CNiNUtjhLoRKyvRCg4Qyt13YO2hBDpg+fTthb9AdqLqb6Erlv2Kt606CL4OZRJXrWu+9XuxTyNQCGXzJiW7yXYyZhGwSWMS+3UQML4kPWhZVGxCEwnm24wpsdW6dEw1vYopFP190TGImNGUWA7I4YDM+9NxP+8VorhRScTKkkRFJ89FKaSYkwncdCe0MBRjiwwroX9K+UDphlHG1rJhuDPr7wIjdOKb/nmrFy9zOMokkNyRE6IT85JlVyTGqkTTh7JM3klb86T8+K8Ox+z1oKTz+yTP+V8/gBbC5Yu</latexit>

|01i + |10ip
2

<latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit><latexit sha1_base64="/QEfuhdd6mZ7dg5blcKbXP4SCas=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2ARBKHMFEGXRV24rGAv0BlKJs20oZnMmJwRytgXcuOriOCiIm59DdOLYFsPBD7+/5wk5w8SwTU4zsjKrayurW/kNwtb2zu7e/b+QV3HqaKsRmMRq2ZANBNcshpwEKyZKEaiQLBG0L8e+41HpjSP5T0MEuZHpCt5yCkBI7XtGy9UhGaeYCHgJ+y4nuLdHmBPEdkVDJ/hX8t15q1h5ukHBVl5OGzbRafkTAovgzuDIppVtW2/eZ2YphGTQAXRuuU6CfgZUcCpubngpZolhPZJl7UMShIx7WeTbYf4xCgdHMbKHAl4ov6dyEik9SAKTGdEoKcXvbH4n9dKIbz0My6TFJik04fCVGCI8Tg63OGKURADA4Qqbv6KaY+Y+MAEXDAhuIsrL0O9XHIN350XK1ezOPLoCB2jU+SiC1RBt6iKaoiiZ/SKRujDerHerU/ra9qas2Yzh2iurO8fIzeoHA==</latexit>

| i �! I ⌦ |1ih1|
| h1| i | | i

<latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit><latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit><latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit><latexit sha1_base64="cbI6JuJX0f26gE17jyLTwpHSo3c="></latexit>

Outcome NR = 1
<latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit>

Outcome NR = 0
<latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

Measure NR, get outcome 0
<latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit><latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit><latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit><latexit sha1_base64="KpWmYL7Ui4E6bs8PPAGvlt9E76k=">AAACB3icbZC7SgNBFIZn4y3G26qlIIOJYCFhN42WQRsbJYq5QBLC7OQkGTK7s8ycFUJIZ+Or2FgoYusr2Pk2Ti6FJv4w8PGfczhz/iCWwqDnfTuppeWV1bX0emZjc2t7x93dqxiVaA5lrqTStYAZkCKCMgqUUIs1sDCQUA36l+N69QG0ESq6x0EMzZB1I9ERnKG1Wu7hNTCTaKC5m9Zd7pR2AalKkKvQWl6u5Wa9vDcRXQR/BlkyU6nlfjXaiichRMglM6buezE2h0yj4BJGmUZiIGa8z7pQtxixEExzOLljRI+t06Ydpe2LkE7c3xNDFhozCAPbGTLsmfna2PyvVk+wc94ciihOECI+XdRJJEVFx6HQttDAUQ4sMK6F/SvlPaYZRxtdxobgz5+8CJVC3rd8W8gWL2ZxpMkBOSInxCdnpEiuSImUCSeP5Jm8kjfnyXlx3p2PaWvKmc3skz9yPn8AxsOXTg==</latexit>

1

2
<latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit><latexit sha1_base64="M3fNMbZlntZWI5MKdpyhk9unHEE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn6GFw+KePXXePPfuG1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/m9e4T10bE6hFnCfcjOlYiFIyitfqDUFOWeXnWyIfVmlt3FyLr4BVQg0KtYfVrMIpZGnGFTFJj+p6boJ9RjYJJnlcGqeEJZVM65n2Likbc+Nli5ZxcWGdEwljbp5As3N8TGY2MmUWB7YwoTsxqbW7+V+unGN74mVBJilyx5UdhKgnGZH4/GQnNGcqZBcq0sLsSNqE2BbQpVWwI3urJ69Bp1D3LD1e15m0RRxnO4BwuwYNraMI9tKANDGJ4hld4c9B5cd6dj2VrySlmTuGPnM8fOUKRMw==</latexit>

Outcome NR = 0
<latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit>

Outcome NR = 1
<latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit>

Outcome NR = 1
<latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit><latexit sha1_base64="OLa+ia4aaFro91WX/48NSJh6bPg=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y/8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/vC5Hw</latexit>

Outcome NR = 0
<latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit><latexit sha1_base64="XS4YGFwyq7Uaxq5ZhKJdJc+m/3I=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2AruCoz3ehGKLpxpVXsBdphyKSZNjSTDLkIdeiTuHGhiFsfxZ1vY9rOQlt/CHz85xzOyR+ljCrted/Oyura+sZmYau4vbO7V3L3D1pKGIlJEwsmZCdCijDKSVNTzUgnlQQlESPtaHQ1rbcfiVRU8Ac9TkmQoAGnMcVIWyt0S7dGY5EQWLkJ7y+8SuiWvao3E1wGP4cyyNUI3a9eX2CTEK4xQ0p1fS/VQYakppiRSbFnFEkRHqEB6VrkKCEqyGaHT+CJdfowFtI+ruHM/T2RoUSpcRLZzgTpoVqsTc3/al2j4/Mgozw1mnA8XxQbBrWA0xRgn0qCNRtbQFhSeyvEQyQR1jarog3BX/zyMrRqVd/yXa1cv8zjKIAjcAxOgQ/OQB1cgwZoAgwMeAav4M15cl6cd+dj3rri5DOH4I+czx/thpHv</latexit>

|10i
<latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit><latexit sha1_base64="O4k2FZJmD4d43Ww9UYd89PxI1K4=">AAACAXicbZA9SwNBEIb34leMX1EbwWYxCFbhTgQtgzaWEUwi5I6wt5lLluztHbtzQjhj41+xsVDE1n9h579x81Fo4gsLD+/MMDtvmEph0HW/ncLS8srqWnG9tLG5tb1T3t1rmiTTHBo8kYm+C5kBKRQ0UKCEu1QDi0MJrXBwNa637kEbkahbHKYQxKynRCQ4Q2t1yge+hAjpA/Vc6mvR66OvmepJ6JQrbtWdiC6CN4MKmaneKX/53YRnMSjkkhnT9twUg5xpFFzCqORnBlLGB6wHbYuKxWCCfHLBiB5bp0ujRNunkE7c3xM5i40ZxqHtjBn2zXxtbP5Xa2cYXQS5UGmGoPh0UZRJigkdx0G7QgNHObTAuBb2r5T3mWYcbWglG4I3f/IiNE+rnuWbs0rtchZHkRySI3JCPHJOauSa1EmDcPJInskreXOenBfn3fmYthac2cw++SPn8wdZMZYu</latexit>

|01i � |10ip
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<latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit><latexit sha1_base64="uIyvJbKP1nmT+YADYn4ULnKvkeg=">AAACLXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmiqDLoi5cVrAX6Awlk2ba0ExmTM4IZewLufFVRHBREbe+hulFsK0HAh//f06S8weJ4BocZ2TlVlbX1jfym4Wt7Z3dPXv/oK7jVFFWo7GIVTMgmgkuWQ04CNZMFCNRIFgj6F+P/cYjU5rH8h4GCfMj0pU85JSAkdr2jRcqQjNPsBDwE3Zc7Cne7YGniOwKhs/wr+U689Yw8/SDgqw8HLbtolNyJoWXwZ1BEc2q2rbfvE5M04hJoIJo3XKdBPyMKODU3FzwUs0SQvuky1oGJYmY9rPJtkN8YpQODmNljgQ8Uf9OZCTSehAFpjMi0NOL3lj8z2ulEF76GZdJCkzS6UNhKjDEeBwd7nDFKIiBAUIVN3/FtEdMfGACLpgQ3MWVl6FeLrmG786LlatZHHl0hI7RKXLRBaqgW1RFNUTRM3pFI/RhvVjv1qf1NW3NWbOZQzRX1vcPIxOoHg==</latexit>
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Figure 7: A depiction of how the physical states describing the different subensembles of the full ensemble of exper-
imental runs transform in the Mach-Zehnder interferometer with a measurement of occupation number occuring in
the R arm. The parts of this figure describing the two possible outcomes, NR = 0 and NR = 1, are the counterparts
of the two rows in the “Which-way detector in place” part of Fig. 4.

explain why it also does not involve any nonlocal
influences.

As noted above, the subensemble after the se-
lection process consists of two physical states for
the pair of modes. While both of these physical
states have the same occupation numbers for the
modes, namely, NL = 1 and NR = 0, they have

different phases for the modes. Specifically, one
has ΦL = 0 and ΦR = 1 and the other has ΦL = 1
and ΦR = 0. These two physical states are de-
picted in the second column of Fig. 7 in the first
and second rows respectively (i.e., the two rows
that are labelled “outcome NR = 0”). The fact
that the phase randomization associated to the
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measurement of occupation number is presumed
to be local to the R mode implies that ΦR is ran-
domized while ΦL remains undisturbed. It fol-
lows that the element of the pre-randomization
ensemble where the physical state has ΦL = 1
and ΦR = 0 (the first row in Fig. 7) is mapped to
a pair of elements in the post-randomization en-
semble, where both still have ΦL = 1, but where
now one has ΦR = 1 and the other has ΦR = 0.
This bifurcation is depicted in the third column
of the first row of Fig. 7. Similarly, the other el-
ement of the pre-randomization ensemble, where
the physical state has ΦL = 0 and ΦR = 1 (the
second row in Fig. 7), is also mapped to a pair of
elements in the post-randomization ensemble. In
this case, both still have ΦL = 0, while one has
ΦR = 1 and the other has ΦR = 0. This bifurca-
tion is depicted in the third column of the second
row of Fig. 7. The key point to note here is that in
both cases, the measurement on the R mode has
no effect on the physical properties of the Lmode.
Graphically, this is seen by the fact that along the
vertical axis of the discrete physical state space,
which is the axis that describes properties of the
L mode, the coordinate of the physical state is
unchanged. It is only along the horizontal axis of
the discrete physical state space, which is the axis
that describes properties of the R mode, that the
coordinate of the physical state changes.

The rest of the story regarding the evolution
through the Mach-Zehnder interferometer is rela-
tively straightforward. We provide the details for
completeness.

The ensemble we are left with after these two
steps of the updating procedure is back to being
comprised of four subensembles. These are asso-
ciated to the four physical states depicted in the
third column of Fig. 7, which we have indicated
with a green outline. Clearly, this ensemble cor-
responds to the probability distribution depicted
in the third column of the third row of Fig. 4.

Fig. 7 also depicts how the physical states asso-
ciated to each of the four subensembles are trans-
formed under the second beamsplitter. The en-
semble describing the output of the second beam-
splitter is depicted in the final column of Fig. 7,
with the set of four physical states outlined in
green. It corresponds to the probability distribu-
tion depicted in the final column of the third row
of Fig. 4.

In the case wherein one obtains the outcome

NR = 1 rather than NR = 0, a similar analysis
is possible: the ensembles describing the pair of
modes before and after the second beamsplitter
are depicted with a red outline in Fig. 7, and cor-
respond to the probability distributions described
in the third and fourth columns of the fourth row
of Fig. 4.

So we see that for both possible outcomes, we
recover the TRAP phenomenology of interference
in the Mach-Zehnder interferometer without re-
course to nonlocal influences.

C.3 The case where the measurement is de-
structive

In the article thus far, we have considered only
one kind of detector in quantum theory, the type
that implements a nondestructive measurement
of the occupation number of a mode. For these,
the occupation number at its output mode is pre-
sumed to be whatever the occupation number at
the input mode was found to be. But according
to quantum theory, the TRAP phenomenology of
interference can be reproduced even if the detec-
tor implements a destructive measurement of the
occupation number, that is, one that absorbs the
excitation if it happens to be present, such that
the occupation number of the input mode may be
found to be 1, but the output mode is nonetheless
left in a quantum state with occupation number
0.

Explicit in Feynman’s account (and to an even
greater degree in Elitzur and Vaidman’s account)
is that the destruction of interference occurs even
in the case where the measurement does not detect
the excitation on its arm. But in this case, there
is no difference in the quantum state update rule
between destructive and nondestructive measure-
ments, as the output of the measurement device
is left in the quantum vacuum state in both cases.
For this reason, the distinction between destruc-
tive and nondestructive measurements is not sig-
nificant for discussions of the TRAP phenomenol-
ogy. It follows that if one can reproduce this
phenomenology for either type of measurement
in a classical local model, one has undermined
the claim that the phenomenology necessitates a
departure from the classical worldview. Hence,
an explicit consideration of destructive measure-
ments is not required to establish our thesis.

Nonetheless, the question arises of whether the
toy field theory can provide an explicit local clas-
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sical model for the case of a destructive measure-
ment as well. We here show that it can.

One way to implement a destructive measure-
ment of occupation number on a given arm of the
interferometer is to place a photodetector there.
(For a perfect measurement of occupation num-
ber, one requires an ideal photodetector; it is the
latter that we have in mind for the purposes of
this discussion.)

Another way to implement such a measurement
on a given arm is to put a brick or other absorb-
ing medium there. Unlike a photodetector, the
macroscopic properties of a brick do not change in
a noticeable way if it absorbs a single excitation of
the field mode. Nonetheless, because the micro-
scopic properties do register the absorption, the
brick still implements a destructive measurement
of occupation number; it is just one for which
the experimenter does not learn the outcome. In
this sense, having an arm blocked by a brick is
equivalent to having a photodetector in place and
ignoring its outcome. Moreover, the TRAP phe-
nomenology concerns those cases where a detec-
tion is registered at one of the output ports of
the second beamsplitter, so that the excitation
is known not to be present in the R arm, and for
these cases it is irrelevant whether it is a photode-
tector or a brick that implements the destructive
measurement.

We turn now to demonstrating how the toy
field theory reproduces the TRAP phenomenol-
ogy of interference when the measurement of oc-
cupation number on the R arm is destructive.

First, we note explicitly why it is intuitively
clear from the outset that the toy field-theoretic
model of a destructive measurement ought to be
different from its model of a nondestructive mea-
surement in the second step of the updating map,
the step described as disturbance in the main
text (see Eqs. (43) and (44) and the surround-
ing discussion) and described as bifurcation in the
ensemble-reframing of Sec. C.2.

If f denotes the function relating the phase of
the output mode of a measurement to the phase
of its input mode, then one can describe the dis-
turbance/bifurcation step of the update map for
a nondestructive measurement, as follows: f is
sampled uniformly at random from the set con-
sisting of the identity function and the flip func-
tion and is applied to the binary phase variable.

What would be the problem if a destructive

measurement of occupation number were also
modelled in this fashion? The answer is that it is
implausible that such measurements implement
the identity or flip functions on the phase. For
instance, if the measurement is implemented by
placing a brick in an arm of the interferometer,
then it is implausible that the phase at the far
side of the brick (its “output port”) should be de-
termined by the phase at the near side of the brick
(its “input port”).

It follows that the toy-field-theoretic model of a
destructive measurement should differ from that
of a nondestructive measurement in such a way
that an implausible dependence of this sort is not
required. We now show that this can indeed be
achieved, while still reproducing the TRAP phe-
nomenology of interference.

It is sufficient to take the distur-
bance/bifurcation step of the update rule
for a destructive measurement in the toy field
theory to be defined as follows. There are again
two possibilities for the function f that relates
the phase of the output mode of a measurement
to the phase of its input mode. But they are
not the identity and flip functions. Rather, they
correspond to the other pair of functions from a
binary variable to a binary variable (there are
only four such functions), namely, the function
that is constant with value 0 (the “reset-to-0”
function) and the function that is constant with
value 1 (the “reset-to-1” function). As before,
which of these functions is applied is sampled
uniformly at random.

Consider now what this implies for ΦR, the
phase variable on the R arm, at the output of
the destructive measurement (for instance, the far
side of the brick). Because it is equally likely to
be the image of the reset-to-0 map or the reset-
to-1 map, it is simply sampled uniformly at ran-
dom from the values 0 and 1. What is key here
is that its value is sampled independently of its
value at the measurement’s input (for instance,
the near side of the brick). There is consequently
no dependence of the output phase on the input
phase. This harmonizes with the intuition that
such a dependence would be implausible for cer-
tain implementations of the destructive measure-
ment, such as placing a brick in the arm.45

45It is useful to also consider the occupation number on
the R arm, NR, and the update rule for it. Recall that
in the case of a measurement that is nondestructive, NR
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In summary, then, the disturbance/bifurcation
step of the update map for a destructive mea-
surement is as follows: the physical state of the
output mode of the measurement is sampled uni-
formly at random from the pair of physical states
(N,Φ) = (0, 0) and (N,Φ) = (0, 1) completely
independently of the physical state of the input
mode.

Finally, we can explain why, in spite of this
difference in the disturbance/bifurcation step of
the update rule for the destructive case, one can
still reproduce the TRAP phenomenology.

The key is that the two different bifurcations
result in the same rule for updating the proba-
bility distribution over physical states, which is
the only thing that is relevant for the operational
phenomenology.

To see this, consider the stochastic map on ΦR

associated with (i) an equal probabilistic mixture
of the identity function and the phase-flip func-
tion, and (ii) an equal probabilistic mixture of the
reset-to-0 function and the reset-to-1 function.
In both cases, it is the stochastic map describ-
ing complete randomization of ΦR, that is, the
map that prepares the uniform probability dis-
tribution over the two values of ΦR regardless of
the probability distribution fed into the stochas-
tic map. (For more details about this type of
equivalence, see Sec. V.C of Ref. [35].)

What does this imply? In the case where the
occupation number on the R arm is found to be
NR = 0, it implies that the probability distri-
bution over physical states at the measurement’s
output is an equal mixture of the cases where
ΦR = 0 and ΦR = 1 independently of the value
of ΦR at the measurement’s input. And this is
the case regardless of whether the measurement
is of the destructive or nondestructive variety. In
short, despite the differences in the bifurcation
step of the update maps for destructive and non-
destructive measurements, both imply phase ran-
domization.

As we explained in Sec. 3.1.3, this phase ran-
domization is what guarantees that there is a ran-
domization of where the detection is registered
at the output ports of the second beamsplitter

at the output is equal to NR at the input. By contrast,
in the case of a measurement that is destructive, NR at
the output is always zero, regardless of the value of NR at
the input. So there is also no dependence of the output
occupation number on the input occupation number.

and hence it is what guarantees that the toy field
theory reproduces the relevant phenomenology—
that a measurement of occupation number on an
arm of the interferometer causes a loss of inter-
ference. So, despite the differences in the distur-
bance/bifurcation step of the update maps for de-
structive and nondestructive measurements, they
both reproduce the relevant TRAP phenomenol-
ogy of interference.

Finally, the difference in the distur-
bance/bifurcation step does not change any
of the interpretational commitments of the toy
field theory. In particular, no nonlocal influences
are required to reproduce the phenomenology.

We end with a few more comments intended to
head off possible confusions.

In the toy field theory, if a given field mode is
known to be unoccupied, then by the epistemic
restriction, it is necessarily known to be in a uni-
form mixture of the two possible phases, and it
is also known that its physical state is uncorre-
lated with the physical state of any other system.
This is true regardless of the reason for the mode
being unoccupied, and it follows that predictions
that one makes about the outcomes of subsequent
measurements involving that mode are insensitive
to these reasons. In particular, these predictions
are insensitive to whether a mode is known to be
unoccupied by virtue of the source in the experi-
ment being turned off or by virtue of the mode in
question being at the output of a device that has
absorbed the field excitation that was produced
at the source.

It follows in particular, that the output mode
of a destructive measurement device is described
by such a probability distribution at all times. In
other words, it is the default situation for any
mode that is unoccupied to have an unknown
phase that is not correlated with other systems.
As such, this situation does not need any special
explanation within the toy field theory. The far
side of a brick, for instance, is always described
by such a probability distribution, regardless of
whether it has just absorbed an excitation on its
near side or not.

The probability distribution just described—
the uniform mixture of (N,Φ) = (0, 0) and
(N,Φ) = (0, 1) with no correlations with any
other system—is the counterpart within the toy
field theory of the vacuum state in quantum the-
ory. Furthermore, the features of the toy field
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theory we have just outlined are in fact required
if this probability distribution is to emulate the
analogous features of the quantum vacuum state.
Recall that in quantum theory, the reason that a
given mode is in the quantum vacuum state is ir-
relevant to the predictions about the outcomes of
subsequent measurements involving that mode,
and the vacuum state is the default state of any
mode, appropriate for describing the far side of a
brick regardless of what is happening on its near
side.

C.4 The case where a mirror is removed

Consider the case of the Mach Zehnder interfer-
ometer in the set-up of Fig. 1(a) or Fig. 1(b), but
where the mirror on the right path has been re-
moved. This is depicted in Fig. 8. In this case,
the R mode at the input of the second beamsplit-
ter is no longer determined by the physical state
of the R mode at the output of the phase shifter
or which-way detector, but rather it tracks the
physical state of another mode, the one aligned
with the right input of the second beamsplitter,
but on the back side of the mirror, denoted R′.
In other words, the transformation implemented
in the case of no mirror on the physical states of
the R mode and the R′ mode is simply a swap
operation, i.e., the physical state of the R out-
put tracks that of the R′ input and the physical
state of the R′ output tracks that of the R input.
This is clearly analogous to the sort of transfor-
mation one would use to describe the absence of
the mirror in quantum theory.

L<latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

L<latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

L<latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit>

L<latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

Figure 8: The Mach-Zehnder interferometers of Fig. 1,
but with the mirror on the R mode removed.

Given that no source was shining onto the
backside of the mirror in the setup of the interfer-
ometer, the R′ mode is known to be unoccupied.
Hence, by the epistemic restriction, the proba-

bility distribution over the physical states of the
R′ mode is the one that is point distributed on
NR′ = 0 and uniformly distributed over values
of the binary phase ΦR′ . (If one traces the line
made by the R′ mode back to its origin, it will
meet some inert object, such as a wall of the lab-
oratory, and hence this case is really equivalent
to the one wherein the input to the second beam-
splitter tracks the mode on the far side of a brick.)

It follows that the distribution over physical
states of the mode R at the input of the second
beamsplitter is the one that is point distributed
on NR = 0 and uniformly distributed over values
of the binary phase ΦR.

It is straightforward, therefore, to determine
what our theory predicts in the case where the
mirror is removed. Recall that after the first
beamsplitter, the L mode and the R mode are
equally likely to be the one that is occupied. In
those cases where it is the R mode that is occu-
pied, the absence of the mirror on the right path
implies that the excitation escapes from the inter-
ferometer and thus neither detector at the output
ports of the second beamsplitter are found to fire.
In those cases where it is the L mode that is occu-
pied, the excitation remains in the interferometer
and consequently one of the detectors at the out-
put ports of the second beamsplitter fires. Which
detector fires is determined (via the beamsplitter
update rule) by the relative phase at the input
ports. But given that ΦR is uniformly distributed
at this input, the relative phase ΦL ⊕ ΦR is also
uniformly distributed and consequently the exci-
tation is equally likely to be detected at either of
the two output ports. Thus, in the ensemble of
cases where the excitation is detected, there is no
interference pattern.

Thus, the toy field theory reproduces the pre-
dictions of quantum theory for the case of a Mach-
Zehnder interferometer with one of the mirrors
removed.

C.5 An ontology of field modes rather than an
ontology of particles

The fundamental systems in the toy field theory
are field modes, not particles. We here elaborate
a bit on the differences between modes and par-
ticles in order to prevent possible confusions in
interpreting the toy field theory. As we already
said in the main text, a particle is characterized
by having position and momentum as properties.
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These are aptly described as motional degrees of
freedom. A mode, on the other hand, is charac-
terized by having occupation number and phase
as properties. These are best characterized as ex-
citational degrees of freedom. Spatially localized
modes are parametrized by position. As such,
under a change in viewpoint from particles to
modes, the notion of position changes from be-
ing a dynamical variable whose value may evolve
over time as the particle evolves to being a pa-
rameter that indexes which mode one is talking
about, and it is the occupation numbers and the
phases of modes that are the dynamical variables.
The notions of modes and their excitational de-
grees of freedom are familiar and uncontroversial
in the study of field theories.

C.6 A description in terms of spatially localized
modes

The fact that the ontology of the toy field the-
ory is an ontology of modes rather than particles
is critical to providing a local causal explanation
of the TRAP phenomenology. To further eluci-
date this point, it is useful to consider the anal-
ogy between a classical field theory and a cellular
automaton.

There are no particles in a cellular automaton;
the fundamental systems are the cells and the dy-
namics consists of changes of the internal states
of these cells (which are often taken to be binary
but need not be). This is akin to how, in a clas-
sical field theory, the systems are spatially local-
ized modes and the dynamics consists of changes
of the internal states of these modes (which are
typically taken to be scalar or vector fields, but
need not be).

In a cellular automaton, some set of cells may
exhibit a distinctive pattern that persists over
time and propagates to adjacent sets of cells at
every time step. The motion of a glider in Con-
way’s Game of Life is the paradigmatic exam-
ple. Although this sort of motion may have the
appearance of a particle propagating through a
discrete space, patterns of excitations (such as
Conway’s gliders) are not, strictly speaking, fun-
damental systems having position as a property.
Motion in a classical field theory is analogous,
with modes playing the role of cells.

A cellular automaton is said to invoke only lo-
cal causal influences if the update rule for the
excitational state of a given cell (at a given time-

step) depends only on its state and that of its
neighbours at the previous time-step. The same
is true of a classical field theory regarding the
rule for updating the physical states of a set of
modes—the rule is local if the state of a mode at
one time depends only on its state at the earlier
time and that of spatially contiguous modes.

In the main text, we have emphasized that the
toy field theory is local in the sense that the L
and R modes only exert causal influences on one
another when they become spatially contiguous,
such as at a beamsplitter.46 However, there is
one detail about our account of the experiment
that might still raise concerns regarding our claim
of having a local model. Specifically, we have
conceptualized “the L mode after the first beam-
splitter” as a single monolithic thing. We have
not distinguished the points on the left path that
are at different distances from the first beamsplit-
ter. To claim that a field theory is truly local, it
is reasonable to require that one be able to pro-
vide an account in terms of modes that are spa-
tially localized, in addition to requiring that all
interactions among modes are local interactions.
In other words, in addition to dynamical locality,
one must also have kinematical locality [108]. As
such, it is useful to demonstrate explicitly that
our toy field theory can be expressed in terms of
spatially localized modes. We now turn to that
demonstration.

Given that our model involves a discrete space
of physical states for each mode, it makes sense to
also discretize space and time in our model. Thus
we model the paths through the interferometer as
a finite sequence of modes and we model time as
a finite sequence of time-steps.

Recall that it is common practice in physics
to model a spatially localized device in an ex-
periment on some system by a local modifica-
tion of the Lagrangian that dictates the system’s
evolution rather than trying to model the device
as a large number of fundamental systems (its
atomic constituents) in some particular configu-
ration which then couple to the system of interest
by the universal Lagrangian. We now note that
for models based on cellular automata, there is
a natural analogue of this practice, namely, to

46Another example is when a mode and another system
(such as another mode) undergo the CNOT dynamics, as
in Eq. (22), which also requires them to be spatially con-
tiguous.
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model the device by a local modification of the
cellular automaton’s update rule.

For simplicity, we will describe the experimen-
tal configuration as a circuit. The cellular au-
tomaton model can then be described as fol-
lows: each wire in the circuit is modelled as a 1-
dimensional array of cells of the cellular automa-
ton, while each gate in the circuit is encoded as
a modified update rule for the cells that are the
inputs and outputs of that gate.

We now redescribe the Mach-Zehnder interfer-
ometer of Fig. 1 (with either the phase shifter
or which-way detector in place) in this man-
ner. To begin with, we recast the interferom-
eter as a circuit, which we depict in Fig. 9(a).
Next, we decompose each wire in this circuit
into a 1-dimensional array of cells, as depicted in
Fig. 9(b). We have numbered the cells on the left
wire by L1, L2, . . . , L16, and those on the right
wire by R1, R2, . . . , R16.

L<latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

<latexit sha1_base64="Ki2bvlTRtaNwu3RqNnszCbe6Oqs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKe5KUI9BPXiMYB6QhDA76U2GzM6uM7NCWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffEKleSQfzDjGbkgHkgecUWOlVicecnJGbnvFklt2ZyDLxMtICTLUesWvTj9iSYjSMEG1bntubLopVYYzgZNCJ9EYUzaiA2xbKmmIupvO7p2QE6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoKrbsplnBiUbL4oSAQxEZk+T/pcITNibAllittbCRtSRZmxERVsCN7iy8ukcV72LsqV+0qpep3FkYcjOIZT8OASqnAHNagDAwHP8ApvzqPz4rw7H/PWnJPNHMIfOJ8/wNePIw==</latexit>

�/D

<latexit sha1_base64="NQwy4lxlduTejjqZcr6x+p6izqs=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUqS6LblxWtA9oh5JJM21sJhmSjFCG/oMbF4q49X/c+Tem01lo64HA4Zx7b+49QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3Mz9zhNVmknxYKYx9SM8EixkBBsrte+zOYNyxa26GdAq8XJSgRzNQfmrP5QkiagwhGOte54bGz/FyjDC6azUTzSNMZngEe1ZKnBEtZ9m287QmVWGKJTKPmFQpv7uSHGk9TQKbGWEzVgve3PxP6+XmPDKT5mIE0MFWXwUJhwZieanoyFTlBg+tQQTxeyuiIyxwsTYgEo2BG/55FXSrlW9evXirlZpXOdxFOEETuEcPLiEBtxCE1pA4BGe4RXeHOm8OO/Ox6K04OQ9x/AHzucPpLCPLg==</latexit>

Source

L<latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit>

L<latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit><latexit sha1_base64="4y+op8NyTB1ylYFUF065s+H/YlA=">AAAB6HicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJLyw8vDPDzrxBIrg2rvvtFNbWNza3itulnd29/YPy4VFLx6li2GSxiFUnoBoFl9g03AjsJAppFAhsB+PbWb39hErzWD6YSYJ+RIeSh5xRY63Gfb9ccavuXGQVvBwqkKveL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n80XnZIz6wxIGCv7pCFz9/dERiOtJ1FgOyNqRnq5NjP/q3VTE177GZdJalCyxUdhKoiJyexqMuAKmRETC5QpbnclbEQVZcZmU7IheMsnr0LroupZblxWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+yPn8AaOLjNA=</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

<latexit sha1_base64="EHSssZLn5wITz8w/dWAv4qCP2do=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSLopSRF1GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGt1O/9cS1EbF6xHHC/YgOlAgFo2ilB3reK5XdijsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbphJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpyiDcFbfHmZNKsV77JycV8t127yOApwDCdwBh5cQQ3uoA4NYBDCM7zCmzNyXpx352PeuuLkM0fwB87nDykjjR8=</latexit>

a)
<latexit sha1_base64="Iu0UYiP7npbGDkzemL7u8qe9reY=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSLopSRF1GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0EJz3SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZpdOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymb5M+V8iMGFtCmeL2VsKGVFFmbDhFG4K3+PIyaVYr3mXl4r5art3kcRTgGE7gDDy4ghrcQR0awCCEZ3iFN2fkvDjvzse8dcXJZ47gD5zPHyqojSA=</latexit>

b)

<latexit sha1_base64="Ki2bvlTRtaNwu3RqNnszCbe6Oqs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKe5KUI9BPXiMYB6QhDA76U2GzM6uM7NCWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqjm6nffEKleSQfzDjGbkgHkgecUWOlVicecnJGbnvFklt2ZyDLxMtICTLUesWvTj9iSYjSMEG1bntubLopVYYzgZNCJ9EYUzaiA2xbKmmIupvO7p2QE6v0SRApW9KQmfp7IqWh1uPQt50hNUO96E3F/7x2YoKrbsplnBiUbL4oSAQxEZk+T/pcITNibAllittbCRtSRZmxERVsCN7iy8ukcV72LsqV+0qpep3FkYcjOIZT8OASqnAHNagDAwHP8ApvzqPz4rw7H/PWnJPNHMIfOJ8/wNePIw==</latexit>

�/D

<latexit sha1_base64="1JkqxlFWBt252fF8IhkrdMH/ECA=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ERxXxAcoS9zVyyZG/v2N0TwpF/YGOhiK3/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Gbqt55QaR7LRzNO0I/oQPKQM2qs9HDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2aXTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpm+TPlfIjBhbQpni9lbChlRRZmw4JRuCt/jyMmmeVb2L6vn9eaV2ncdRhCM4hlPw4BJqcAt1aACDEJ7hFd6ckfPivDsf89aCk88cwh84nz8V+o0U</latexit>

L1

<latexit sha1_base64="y9Q3WNly0j4dqMiH1EpCQ7F7De4=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CUMugjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg93lV6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxfDKnwiVpMgVWywKU0kwJrO3SV9ozlCOLaFMC3srYUOqKUMbTsGG4C2/vEqalbJ3Ua7eV0u16yyOPJzAKZyDB5dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBF36NFQ==</latexit>

L2

<latexit sha1_base64="LogJB2KMh231mYBxqrapdb28dVA=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe40qGXQxsIiivmAJIS9zV6yZG/v2J0TwpF/YGOhiK3/yM5/4ya5QhMfDDzem2Fmnh9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nEtRGResRxzLshHSgRCEbRSg93571iyS27M5Bl4mWkBBlqveJXpx+xJOQKmaTGtD03xm5KNQom+aTQSQyPKRvRAW9bqmjITTedXTohJ1bpkyDSthSSmfp7IqWhMePQt50hxaFZ9Kbif147weCqmwoVJ8gVmy8KEkkwItO3SV9ozlCOLaFMC3srYUOqKUMbTsGG4C2+vEwaZ2Xvoly5r5Sq11kceTiCYzgFDy6hCrdQgzowCOAZXuHNGTkvzrvzMW/NOdnMIfyB8/kDGQKNFg==</latexit>

L3

<latexit sha1_base64="BPjmBnStvU8bzzvhUv28Q3pVX/w=">AAAB6XicbVA9SwNBEJ3zM8avqKXNYhCswp0EtQzaWFhEMR+QHGFvM5cs2ds7dveEcOQf2FgoYus/svPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWerir9kplt+LOQJaJl5My5Kj3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2aXTsipVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpm+TPlfIjBhbQpni9lbChlRRZmw4RRuCt/jyMmmeV7yLSvW+Wq5d53EU4BhO4Aw8uIQa3EIdGsAghGd4hTdn5Lw4787HvHXFyWeO4A+czx8aho0X</latexit>

L4

<latexit sha1_base64="t0wflXb15yZ88EeV6hC0BobR+xw=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXjx4iGIekIQwO5lNhszOLjO9QljyB148KOLVP/Lm3zhJ9qCJBQ1FVTfdXX4shUHX/XZyK6tr6xv5zcLW9s7uXnH/oGGiRDNeZ5GMdMunhkuheB0FSt6KNaehL3nTH91M/eYT10ZE6hHHMe+GdKBEIBhFKz3cnfeKJbfszkCWiZeREmSo9YpfnX7EkpArZJIa0/bcGLsp1SiY5JNCJzE8pmxEB7xtqaIhN910dumEnFilT4JI21JIZurviZSGxoxD33aGFIdm0ZuK/3ntBIOrbipUnCBXbL4oSCTBiEzfJn2hOUM5toQyLeythA2ppgxtOAUbgrf48jJpnJW9i3LlvlKqXmdx5OEIjuEUPLiEKtxCDerAIIBneIU3Z+S8OO/Ox7w152Qzh/AHzucPHAqNGA==</latexit>

L5

<latexit sha1_base64="h0dDvQ661oEu/2wHUTs6f2hHPqs=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kRMugjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg931V6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxfDKnwiVpMgVWywKU0kwJrO3SV9ozlCOLaFMC3srYUOqKUMbTsGG4C2/vEqaF2WvWq7cV0q16yyOPJzAKZyDB5dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBHY6NGQ==</latexit>

L6

<latexit sha1_base64="YaZ9Vo1jDKnG23I5VJNszFv8qjk=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kGMugjYVFFPMByRH2NnPJkr29Y3dPCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Mbz2h0jyWj2acoB/RgeQhZ9RY6eGu2iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6ZScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrzyJ1wmqUHJFovCVBATk9nbpM8VMiPGllCmuL2VsCFVlBkbTsGG4C2/vEqaF2Xvsly5r5Rq11kceTiBUzgHD6pQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBHxKNGg==</latexit>

L7

<latexit sha1_base64="F9FsqjfdnsfSbxBnh+7FnMl4HDc=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kaMqgjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg931V6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxbDqT4RKUuSKLRaFqSQYk9nbpC80ZyjHllCmhb2VsCHVlKENp2BD8JZfXiXNi7J3Wa7cV0q16yyOPJzAKZyDB1dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBIJaNGw==</latexit>

L8

<latexit sha1_base64="1sFzOmopZ5IvOX/j6JwyeDqNjnU=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevHgIYp5QBLC7GQ2GTI7u8z0CmHJH3jxoIhX/8ibf+Mk2YMmFjQUVd10d/mxFAZd99vJrayurW/kNwtb2zu7e8X9g4aJEs14nUUy0i2fGi6F4nUUKHkr1pyGvuRNf3Qz9ZtPXBsRqUccx7wb0oESgWAUrfRwd9UrltyyOwNZJl5GSpCh1it+dfoRS0KukElqTNtzY+ymVKNgkk8KncTwmLIRHfC2pYqG3HTT2aUTcmKVPgkibUshmam/J1IaGjMOfdsZUhyaRW8q/ue1Ewwuu6lQcYJcsfmiIJEEIzJ9m/SF5gzl2BLKtLC3EjakmjK04RRsCN7iy8ukcVb2zsuV+0qpep3FkYcjOIZT8OACqnALNagDgwCe4RXenJHz4rw7H/PWnJPNHMIfOJ8/IhqNHA==</latexit>

L9

<latexit sha1_base64="5iVEtUrmpzysro+Kf3gSomXC4Dw=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ER0XxAcoS9zV6yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesRxwv2IDpQIBaNopYc7z+2VK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3VCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtO/SV9ozlCOLaFMC3srYUOqKUObTsmG4C2+vEyaZ1Xvonp+f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHhB2NTg==</latexit>

L10

<latexit sha1_base64="ctW6VhPb9CQ+DJRSdbVnEH7thbI=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ER0XxAcoS9zV6yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesRxwv2IDpQIBaNopYc7z+uVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3VCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtO/SV9ozlCOLaFMC3srYUOqKUObTsmG4C2+vEyaZ1Xvonp+f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHhaGNTw==</latexit>

L11

<latexit sha1_base64="Z9VGYIJtcaW8j2jvNzk07/ob/Js=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CUMugjYVFRPMByRH2NnvJkr29Y3dOCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg93XqVXLLlldw6ySryMlCBDvVf86vZjlkZcIZPUmI7nJuhPqEbBJJ8WuqnhCWUjOuAdSxWNuPEn81On5MwqfRLG2pZCMld/T0xoZMw4CmxnRHFolr2Z+J/XSTG88idCJSlyxRaLwlQSjMnsb9IXmjOUY0so08LeStiQasrQplOwIXjLL6+SZqXsXZSr99VS7TqLIw8ncArn4MEl1OAW6tAABgN4hld4c6Tz4rw7H4vWnJPNHMMfOJ8/hyWNUA==</latexit>

L12

<latexit sha1_base64="Z3eOZPNxKVg3w9gB6gDeQZTf0wY=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe40qGXQxsIiovmA5Ah7m02yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXhBLYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3Qqo4VIoXkeBkrdizWkYSN4MRjdTv/nEtRGResRxzP2QDpToC0bRSg933nm3WHLL7gxkmXgZKUGGWrf41elFLAm5QiapMW3PjdFPqUbBJJ8UOonhMWUjOuBtSxUNufHT2akTcmKVHulH2pZCMlN/T6Q0NGYcBrYzpDg0i95U/M9rJ9i/8lOh4gS5YvNF/UQSjMj0b9ITmjOUY0so08LeStiQasrQplOwIXiLLy+TxlnZuyhX7iul6nUWRx6O4BhOwYNLqMIt1KAODAbwDK/w5kjnxXl3PuatOSebOYQ/cD5/AIipjVE=</latexit>

L13

<latexit sha1_base64="Me7JPDcez7txFqv/ZipzvABIQns=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp0EtQzaWFhENB+QHGFvM5cs2ds7dveEcOQn2FgoYusvsvPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWerjzqr1S2a24M5Bl4uWkDDnqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZqRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTtGG4C2+vEya5xXvolK9r5Zr13kcBTiGEzgDDy6hBrdQhwYwGMAzvMKbI5wX5935mLeuOPnMEfyB8/kDii2NUg==</latexit>

L14

<latexit sha1_base64="z8MB638QQOXvO1FIbA+3AdXtOxA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXjx4iGgekCxhdtJJhszOLjOzQljyCV48KOLVL/Lm3zhJ9qCJBQ1FVTfdXUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo5up33xCpXkkH804Rj+kA8n7nFFjpYc777xbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/8lMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGmdl76Jcua+UqtdZHHk4gmM4BQ8uoQq3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AYuxjVM=</latexit>

L15

<latexit sha1_base64="ZiYcF7I61IlETjUavl88KbfvqUQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kRMugjYVFRPMByRH2NnPJkr29Y3dPCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Mbz2h0jyWj2acoB/RgeQhZ9RY6eHOq/aKJbfszkFWiZeREmSo94pf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZnzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQmv/AmXSWpQssWiMBXExGT2N+lzhcyIsSWUKW5vJWxIFWXGplOwIXjLL6+S5kXZq5Yr95VS7TqLIw8ncArn4MEl1OAW6tAABgN4hld4c4Tz4rw7H4vWnJPNHMMfOJ8/jTWNVA==</latexit>

L16
<latexit sha1_base64="sjM7SXlshCZBzeMM17PiE7xomcQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx7xwSOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81hPXRsTqEccJ9yM6UCIUjKKVHu69aq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNi7JXLVfuKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AllmNWg==</latexit>

R16
<latexit sha1_base64="E1ot20nbQXVVHK2bYF2vwcK89j8=">AAAB6nicbVDJSgNBEK2JW4xb1KOXxiB4CjMSl2PQi8e4ZIFkCD2dTtKkp2forhHCkE/w4kERr36RN//GTjIHTXxQ8Hiviqp6QSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqEccx90M6UKIvGEUrPdx7591iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwaZ2Xvoly5q5Sq11kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBlNWNWQ==</latexit>

R15
<latexit sha1_base64="g/Q2Stoxp38IpEJ3GFY1ytsc0KU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6jHoxWN85AHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9cS1EbF6xHHC/YgOlAgFo2ilh3uv2iuV3Yo7A1kmXk7KkKPeK311+zFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx26oScWqVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadog3BW3x5mTTPK95FpXpXLdeu8zgKcAwncAYeXEINbqEODWAwgGd4hTdHOi/Ou/Mxb11x8pkj+APn8weTUY1Y</latexit>

R14
<latexit sha1_base64="oGEB4y/O0KFl68j5u1V6S7BDIZo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF4/44JHAhswOA0yYnd3M9JqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QMFGiGa+zSEa6FVDDpVC8jgIlb8Wa0zCQvBmMbqZ+84lrIyL1iOOY+yEdKNEXjKKVHu69826x5JbdGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46ezUyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYkenfpCc0ZyjHllCmhb2VsCHVlKFNp2BD8BZfXiaNs7J3Ua7cVUrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4Akc2NVw==</latexit>

R13
<latexit sha1_base64="O1iRIqOHqAkrl7nqYqtmSdY26wM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx7xwSOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81hPXRsTqEccJ9yM6UCIUjKKVHu69Sq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AkEmNVg==</latexit>

R12
<latexit sha1_base64="7kkUrxY6HINNxUdHiofpOdI6CO4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF4/xkQckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+64lrI2L1iOOE+xEdKBEKRtFKD/ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx26oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadkg3BW3x5mTTPqt5F9fzuvFK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w+OxY1V</latexit>

R11
<latexit sha1_base64="gPLeb1D+cM7DqCbMdGHDfm+N+K4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF4/xkQckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+64lrI2L1iOOE+xEdKBEKRtFKD/ee2ytX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx26oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadkg3BW3x5mTTPqt5F9fzuvFK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w+NQY1U</latexit>

R10
<latexit sha1_base64="Hx7Ib9cLMGPEIyI4PfEv+PSLt/w=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevEYg3lAsoTZSW8yZHZ2mZkVQsgfePGgiFf/yJt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8NOME/YgOJA85o8ZK9fpNr1hyy+4cZJV4GSlBhlqv+NXtxyyNUBomqNYdz02MP6HKcCZwWuimGhPKRnSAHUsljVD7k/mlU3JmlT4JY2VLGjJXf09MaKT1OApsZ0TNUC97M/E/r5Oa8NqfcJmkBiVbLApTQUxMZm+TPlfIjBhbQpni9lbChlRRZmw4BRuCt/zyKmlelL3LcuWhUqreZnHk4QRO4Rw8uIIq3EMNGsAghGd4hTdn5Lw4787HojXnZDPH8AfO5w8rOI0i</latexit>

R9
<latexit sha1_base64="v1PgYMhXGjlxTN6XG4e/DDWHCdU=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY5ELx6RyCMBQmaHXpgwO7uZmTUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUx6caBZfYNNwI7MQKaegLbPuTu7nffkKleSQfzTTGfkhHkgecUWOlRqM6KJbcsrsAWSdeRkqQoT4ofvWGEUtClIYJqnXXc2PTT6kynAmcFXqJxpiyCR1h11JJQ9T9dHHpjFxYZUiCSNmShizU3xMpDbWehr7tDKkZ61VvLv7ndRMTVPspl3FiULLloiARxERk/jYZcoXMiKkllClubyVsTBVlxoZTsCF4qy+vk9ZV2bsuVx4qpdptFkcezuAcLsGDG6jBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAptI0h</latexit>

R8
<latexit sha1_base64="I8mx4xszHONFUcKqCVV4r7RS45Q=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNEY9ELx6RyCMBQmaHWZgwO7uZ6TUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0x6eGS6F4EwVK3ok1p6Eveduf3M399hPXRkTqEacx74d0pEQgGEUrNRrVQbHklt0FyDrxMlKCDPVB8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy1VNOSmny4unZELqwxJEGlbCslC/T2R0tCYaejbzpDi2Kx6c/E/r5tgcNNPhYoT5IotFwWJJBiR+dtkKDRnKKeWUKaFvZWwMdWUoQ2nYEPwVl9eJ62rsnddrjxUSrXbLI48nME5XIIHVajBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAoMI0g</latexit>

R7
<latexit sha1_base64="BodQ5Fmd7bUV7VbFgPEyk6wBH4Y=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx6RyCMBQmaHWZgwO7uZ6TUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0x6eGS6F4EwVK3ok1p6Eveduf3M399hPXRkTqEacx74d0pEQgGEUrNRrVQbHklt0FyDrxMlKCDPVB8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy1VNOSmny4unZELqwxJEGlbCslC/T2R0tCYaejbzpDi2Kx6c/E/r5tgcNNPhYoT5IotFwWJJBiR+dtkKDRnKKeWUKaFvZWwMdWUoQ2nYEPwVl9eJ62rslctVx4qpdptFkcezuAcLsGDa6jBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAmrI0f</latexit>

R6
<latexit sha1_base64="qZL66BqGTnsvNisvQt4qdL5pKlQ=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNPo5ELx6RyCOBDZkdemHC7OxmZtaEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzThBP6IDyUPOqLFSvX7ZK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7plJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPEnXCapQckWi8JUEBOT2dukzxUyI8aWUKa4vZWwIVWUGRtOwYbgLb+8SpoXZe+qXHmolKq3WRx5OIFTOAcPrqEK91CDBjAI4Rle4c0ZOS/Ou/OxaM052cwx/IHz+QMlKI0e</latexit>

R5
<latexit sha1_base64="JnTBXzxEQqI8rqVYGwZQNSvOXIE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vj04rEW+wFtKJvtpF262YTdjVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNKr9UtmtuHOQVeLlpAw56v3SV28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+aVTcm6VAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU1442dcJqlByRaLwlQQE5PZ22TAFTIjJpZQpri9lbARVZQZG07RhuAtv7xKWpcV76pSfaiWa7d5HAU4hTO4AA+uoQb3UIcmMAjhGV7hzRk7L86787FoXXPymRP4A+fzByOkjR0=</latexit>

R4
<latexit sha1_base64="ut/ChXcJG94epowQoEVS7fNjb70=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF49I5JHAhswOvTBhdnYzM2tCCH/gxYPGePWPvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJaPZpygH9GB5CFn1FipXr/sFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mr90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVIT3vgTLpPUoGSLRWEqiInJ7G3S5wqZEWNLKFPc3krYkCrKjA2nYEPwll9eJc2LsndVrjxUStXbLI48nMApnIMH11CFe6hBAxiE8Ayv8OaMnBfn3flYtOacbOYY/sD5/AEiII0c</latexit>

R3
<latexit sha1_base64="EFYbtiw/vB0FZXwmCBTxuuPL5NE=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx6RyCOBDZkdemHC7OxmZtaEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzSRBP6JDyUPOqLFSo1HpF0tu2V2ArBMvIyXIUO8Xv3qDmKURSsME1brruYnxp1QZzgTOCr1UY0LZmA6xa6mkEWp/urh0Ri6sMiBhrGxJQxbq74kpjbSeRIHtjKgZ6VVvLv7ndVMT3vhTLpPUoGTLRWEqiInJ/G0y4AqZERNLKFPc3krYiCrKjA2nYEPwVl9eJ61K2bsqVx+qpdptFkcezuAcLsGDa6jBPdShCQxCeIZXeHPGzovz7nwsW3NONnMKf+B8/gAgnI0b</latexit>

R2
<latexit sha1_base64="zmNGfSFlCk28ibD+5hfXqciuH9k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8da7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6xEnC/YgOlQgFo2ilRsPrlytu1Z2DrBIvJxXIUe+Xv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nr90Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhjZ8JlaTIFVssClNJMCazt8lAaM5QTiyhTAt7K2EjqilDG07JhuAtv7xKWhdV76p6+XBZqd3mcRThBE7hHDy4hhrcQx2awCCEZ3iFN2fsvDjvzseiteDkM8fwB87nDx8YjRo=</latexit>

R1

<latexit sha1_base64="yaXKtaLoETuQ1LaxyZuLOM5RcQs=">AAAB73icbVDLSgMxFL3js9ZX1aWbwSK4KjNF1GVRFy4r2Ae0Q8mkmTY0k4zJHaEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nTAQ36Hnfzsrq2vrGZmGruL2zu7dfOjhsGpVqyhpUCaXbITFMcMkayFGwdqIZiUPBWuHoZuq3npg2XMkHHCcsiMlA8ohTglZq3zJkFJXulcpexZvBXSZ+TsqQo94rfXX7iqYxk0gFMabjewkGGdHIqWCTYjc1LCF0RAasY6kkMTNBNrt34p5ape9GStsn0Z2pvzcyEhszjkM7GRMcmkVvKv7ndVKMroKMyyRFJun8oygVLip3Gt7tc23jirElhGpub3XpkGhC0VZUtCX4i5GXSbNa8S8q5/fVcu06r6MAx3ACZ+DDJdTgDurQAAoCnuEV3pxH58V5dz7moytOvnMEf+B8/gAj4ZAL</latexit>

Detector
<latexit sha1_base64="yaXKtaLoETuQ1LaxyZuLOM5RcQs=">AAAB73icbVDLSgMxFL3js9ZX1aWbwSK4KjNF1GVRFy4r2Ae0Q8mkmTY0k4zJHaEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nTAQ36Hnfzsrq2vrGZmGruL2zu7dfOjhsGpVqyhpUCaXbITFMcMkayFGwdqIZiUPBWuHoZuq3npg2XMkHHCcsiMlA8ohTglZq3zJkFJXulcpexZvBXSZ+TsqQo94rfXX7iqYxk0gFMabjewkGGdHIqWCTYjc1LCF0RAasY6kkMTNBNrt34p5ape9GStsn0Z2pvzcyEhszjkM7GRMcmkVvKv7ndVKMroKMyyRFJun8oygVLip3Gt7tc23jirElhGpub3XpkGhC0VZUtCX4i5GXSbNa8S8q5/fVcu06r6MAx3ACZ+DDJdTgDurQAAoCnuEV3pxH58V5dz7moytOvnMEf+B8/gAj4ZAL</latexit>

Detector
<latexit sha1_base64="yaXKtaLoETuQ1LaxyZuLOM5RcQs=">AAAB73icbVDLSgMxFL3js9ZX1aWbwSK4KjNF1GVRFy4r2Ae0Q8mkmTY0k4zJHaEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nTAQ36Hnfzsrq2vrGZmGruL2zu7dfOjhsGpVqyhpUCaXbITFMcMkayFGwdqIZiUPBWuHoZuq3npg2XMkHHCcsiMlA8ohTglZq3zJkFJXulcpexZvBXSZ+TsqQo94rfXX7iqYxk0gFMabjewkGGdHIqWCTYjc1LCF0RAasY6kkMTNBNrt34p5ape9GStsn0Z2pvzcyEhszjkM7GRMcmkVvKv7ndVKMroKMyyRFJun8oygVLip3Gt7tc23jirElhGpub3XpkGhC0VZUtCX4i5GXSbNa8S8q5/fVcu06r6MAx3ACZ+DDJdTgDurQAAoCnuEV3pxH58V5dz7moytOvnMEf+B8/gAj4ZAL</latexit>

Detector
<latexit sha1_base64="yaXKtaLoETuQ1LaxyZuLOM5RcQs=">AAAB73icbVDLSgMxFL3js9ZX1aWbwSK4KjNF1GVRFy4r2Ae0Q8mkmTY0k4zJHaEM/Qk3LhRx6++4829M21lo64HA4Zx7yT0nTAQ36Hnfzsrq2vrGZmGruL2zu7dfOjhsGpVqyhpUCaXbITFMcMkayFGwdqIZiUPBWuHoZuq3npg2XMkHHCcsiMlA8ohTglZq3zJkFJXulcpexZvBXSZ+TsqQo94rfXX7iqYxk0gFMabjewkGGdHIqWCTYjc1LCF0RAasY6kkMTNBNrt34p5ape9GStsn0Z2pvzcyEhszjkM7GRMcmkVvKv7ndVKMroKMyyRFJun8oygVLip3Gt7tc23jirElhGpub3XpkGhC0VZUtCX4i5GXSbNa8S8q5/fVcu06r6MAx3ACZ+DDJdTgDurQAAoCnuEV3pxH58V5dz7moytOvnMEf+B8/gAj4ZAL</latexit>

Detector

<latexit sha1_base64="c9Z8NjXVglmBvLd6/Fv8gfPzzKs=">AAACBXicbVC7SgNBFJ2Nr7i+Vi21GAyCVdgNopZBG8sI5gHZJcxOZpMhM7PLPISwpLHxV2wsFLH1H+z8GyfJFpp4YOBwzn3MPXHGqNK+/+2UVlbX1jfKm+7W9s7unrd/0FKpkZg0ccpS2YmRIowK0tRUM9LJJEE8ZqQdj26mfvuBSEVTca/HGYk4GgiaUIy0lXrecYiJ0ERSMYBuC2FjOAxDdz6/51X8qj8DXCZBQSqgQKPnfYX9FBtuR2KGlOoGfqajHElNMSMTNzSKZAiP0IB0LRWIExXlsysm8NQqfZik0j6h4Uz93ZEjrtSYx7aSIz1Ui95U/M/rGp1cRTkVmdFE4PmixDCoUziNBPapJFizsSUIS2r/CvEQSYRtLsq1IQSLJy+TVq0aXFTP72qV+nURRxkcgRNwBgJwCergFjRAE2DwCJ7BK3hznpwX5935mJeWnKLnEPyB8/kDhE2X8w==</latexit>
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Figure 9: (a) The circuit representation of the exper-
imental setup of the Mach-Zehnder interferometer of
Fig. 1. BS denotes a beamsplitter. (b) Modelling the
circuit as a cellular automaton.

For the case of our toy field theory, a given
cell j has a physical state described by a binary
occupation number Nj and a binary phase Φj .
We denote the physical state of cell j by Λj ≡
(Nj ,Φj).

The first update rule that needs to be stipu-
lated for a circuit cellular automaton is the one
describing the time evolution of cells that are not
the input or output of any gate. We call this the
free propagation update rule.

For the cellular automaton version of our toy
field theory, we will use a particular free propa-
gation update rule which is an instance of what
is called the Margolus partitioning scheme, spe-

cialized to the case of a 1-dimensional cellular au-
tomaton [109]. It is a rule that varies in its action
from one time-step to the next. Specifically, it is
of the following form, which is depicted schemat-
ically in Fig. 10,

for t even :
for j even : Λj(t+ 1) = Λj+1(t),
for j odd : Λj(t+ 1) = Λj−1(t).

for t odd :
for j even : Λj(t+ 1) = Λj−1(t),
for j odd : Λj(t+ 1) = Λj+1(t). (58)
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Figure 10: The update rule for free propagation.

The idea is that the internal state of a cell is
swapped with one neighbour at one timestep and
the other neighbour at the next. In this way,
an excitation can move in either direction along
a wire depending on the correlation between the
parity of its cell index and the parity of the time
index. Such an update rule for free propagation
has the benefit of leading to dynamics that is
time-reversal symmetric.

The overall update rules for all cells in the cir-
cuit model of the Mach-Zehnder interferometer
are as depicted in Fig. 11.

Here, cell-groupings that are coloured green
indicate places where the update rule coincides
with the free propagation update rule described
above. Consider, for instance, the cell L8. At
even timesteps, it is grouped with the cell L9 and
the pair are subject to the update rule that sim-
ply swaps their physical states:

NL9(t+ 1) = NL8(t),
ΦL9(t+ 1) = ΦL8(t),
and
NL8(t+ 1) = NL9(t),
ΦL8(t+ 1) = ΦL9(t). (59)
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<latexit sha1_base64="h0dDvQ661oEu/2wHUTs6f2hHPqs=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kRMugjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg931V6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxfDKnwiVpMgVWywKU0kwJrO3SV9ozlCOLaFMC3srYUOqKUMbTsGG4C2/vEqaF2WvWq7cV0q16yyOPJzAKZyDB5dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBHY6NGQ==</latexit>

L6

<latexit sha1_base64="YaZ9Vo1jDKnG23I5VJNszFv8qjk=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kGMugjYVFFPMByRH2NnPJkr29Y3dPCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Mbz2h0jyWj2acoB/RgeQhZ9RY6eGu2iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6ZScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrzyJ1wmqUHJFovCVBATk9nbpM8VMiPGllCmuL2VsCFVlBkbTsGG4C2/vEqaF2Xvsly5r5Rq11kceTiBUzgHD6pQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBHxKNGg==</latexit>

L7

<latexit sha1_base64="F9FsqjfdnsfSbxBnh+7FnMl4HDc=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kaMqgjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg931V6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxbDqT4RKUuSKLRaFqSQYk9nbpC80ZyjHllCmhb2VsCHVlKENp2BD8JZfXiXNi7J3Wa7cV0q16yyOPJzAKZyDB1dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBIJaNGw==</latexit>

L8

<latexit sha1_base64="1sFzOmopZ5IvOX/j6JwyeDqNjnU=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevHgIYp5QBLC7GQ2GTI7u8z0CmHJH3jxoIhX/8ibf+Mk2YMmFjQUVd10d/mxFAZd99vJrayurW/kNwtb2zu7e8X9g4aJEs14nUUy0i2fGi6F4nUUKHkr1pyGvuRNf3Qz9ZtPXBsRqUccx7wb0oESgWAUrfRwd9UrltyyOwNZJl5GSpCh1it+dfoRS0KukElqTNtzY+ymVKNgkk8KncTwmLIRHfC2pYqG3HTT2aUTcmKVPgkibUshmam/J1IaGjMOfdsZUhyaRW8q/ue1Ewwuu6lQcYJcsfmiIJEEIzJ9m/SF5gzl2BLKtLC3EjakmjK04RRsCN7iy8ukcVb2zsuV+0qpep3FkYcjOIZT8OACqnALNagDgwCe4RXenJHz4rw7H/PWnJPNHMIfOJ8/IhqNHA==</latexit>

L9

<latexit sha1_base64="5iVEtUrmpzysro+Kf3gSomXC4Dw=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ER0XxAcoS9zV6yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesRxwv2IDpQIBaNopYc7z+2VK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3VCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtO/SV9ozlCOLaFMC3srYUOqKUObTsmG4C2+vEyaZ1Xvonp+f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHhB2NTg==</latexit>

L10

<latexit sha1_base64="ctW6VhPb9CQ+DJRSdbVnEH7thbI=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ER0XxAcoS9zV6yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesRxwv2IDpQIBaNopYc7z+uVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3VCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtO/SV9ozlCOLaFMC3srYUOqKUObTsmG4C2+vEyaZ1Xvonp+f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHhaGNTw==</latexit>

L11

<latexit sha1_base64="Z9VGYIJtcaW8j2jvNzk07/ob/Js=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CUMugjYVFRPMByRH2NnvJkr29Y3dOCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg93XqVXLLlldw6ySryMlCBDvVf86vZjlkZcIZPUmI7nJuhPqEbBJJ8WuqnhCWUjOuAdSxWNuPEn81On5MwqfRLG2pZCMld/T0xoZMw4CmxnRHFolr2Z+J/XSTG88idCJSlyxRaLwlQSjMnsb9IXmjOUY0so08LeStiQasrQplOwIXjLL6+SZqXsXZSr99VS7TqLIw8ncArn4MEl1OAW6tAABgN4hld4c6Tz4rw7H4vWnJPNHMMfOJ8/hyWNUA==</latexit>

L12

<latexit sha1_base64="Z3eOZPNxKVg3w9gB6gDeQZTf0wY=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe40qGXQxsIiovmA5Ah7m02yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXhBLYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3Qqo4VIoXkeBkrdizWkYSN4MRjdTv/nEtRGResRxzP2QDpToC0bRSg933nm3WHLL7gxkmXgZKUGGWrf41elFLAm5QiapMW3PjdFPqUbBJJ8UOonhMWUjOuBtSxUNufHT2akTcmKVHulH2pZCMlN/T6Q0NGYcBrYzpDg0i95U/M9rJ9i/8lOh4gS5YvNF/UQSjMj0b9ITmjOUY0so08LeStiQasrQplOwIXiLLy+TxlnZuyhX7iul6nUWRx6O4BhOwYNLqMIt1KAODAbwDK/w5kjnxXl3PuatOSebOYQ/cD5/AIipjVE=</latexit>

L13

<latexit sha1_base64="Me7JPDcez7txFqv/ZipzvABIQns=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp0EtQzaWFhENB+QHGFvM5cs2ds7dveEcOQn2FgoYusvsvPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWerjzqr1S2a24M5Bl4uWkDDnqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZqRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTtGG4C2+vEya5xXvolK9r5Zr13kcBTiGEzgDDy6hBrdQhwYwGMAzvMKbI5wX5935mLeuOPnMEfyB8/kDii2NUg==</latexit>

L14

<latexit sha1_base64="z8MB638QQOXvO1FIbA+3AdXtOxA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXjx4iGgekCxhdtJJhszOLjOzQljyCV48KOLVL/Lm3zhJ9qCJBQ1FVTfdXUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo5up33xCpXkkH804Rj+kA8n7nFFjpYc777xbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/8lMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGmdl76Jcua+UqtdZHHk4gmM4BQ8uoQq3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AYuxjVM=</latexit>

L15

<latexit sha1_base64="ZiYcF7I61IlETjUavl88KbfvqUQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kRMugjYVFRPMByRH2NnPJkr29Y3dPCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Mbz2h0jyWj2acoB/RgeQhZ9RY6eHOq/aKJbfszkFWiZeREmSo94pf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZnzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQmv/AmXSWpQssWiMBXExGT2N+lzhcyIsSWUKW5vJWxIFWXGplOwIXjLL6+S5kXZq5Yr95VS7TqLIw8ncArn4MEl1OAW6tAABgN4hld4c4Tz4rw7H4vWnJPNHMMfOJ8/jTWNVA==</latexit>

L16
<latexit sha1_base64="sjM7SXlshCZBzeMM17PiE7xomcQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx7xwSOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81hPXRsTqEccJ9yM6UCIUjKKVHu69aq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNi7JXLVfuKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AllmNWg==</latexit>

R16
<latexit sha1_base64="E1ot20nbQXVVHK2bYF2vwcK89j8=">AAAB6nicbVDJSgNBEK2JW4xb1KOXxiB4CjMSl2PQi8e4ZIFkCD2dTtKkp2forhHCkE/w4kERr36RN//GTjIHTXxQ8Hiviqp6QSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqEccx90M6UKIvGEUrPdx7591iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwaZ2Xvoly5q5Sq11kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBlNWNWQ==</latexit>

R15
<latexit sha1_base64="g/Q2Stoxp38IpEJ3GFY1ytsc0KU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6jHoxWN85AHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9cS1EbF6xHHC/YgOlAgFo2ilh3uv2iuV3Yo7A1kmXk7KkKPeK311+zFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx26oScWqVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadog3BW3x5mTTPK95FpXpXLdeu8zgKcAwncAYeXEINbqEODWAwgGd4hTdHOi/Ou/Mxb11x8pkj+APn8weTUY1Y</latexit>

R14
<latexit sha1_base64="oGEB4y/O0KFl68j5u1V6S7BDIZo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF4/44JHAhswOA0yYnd3M9JqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QMFGiGa+zSEa6FVDDpVC8jgIlb8Wa0zCQvBmMbqZ+84lrIyL1iOOY+yEdKNEXjKKVHu69826x5JbdGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46ezUyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYkenfpCc0ZyjHllCmhb2VsCHVlKFNp2BD8BZfXiaNs7J3Ua7cVUrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4Akc2NVw==</latexit>

R13
<latexit sha1_base64="O1iRIqOHqAkrl7nqYqtmSdY26wM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx7xwSOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81hPXRsTqEccJ9yM6UCIUjKKVHu69Sq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AkEmNVg==</latexit>

R12
<latexit sha1_base64="7kkUrxY6HINNxUdHiofpOdI6CO4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF4/xkQckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+64lrI2L1iOOE+xEdKBEKRtFKD/ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx26oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadkg3BW3x5mTTPqt5F9fzuvFK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w+OxY1V</latexit>

R11
<latexit sha1_base64="gPLeb1D+cM7DqCbMdGHDfm+N+K4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF4/xkQckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+64lrI2L1iOOE+xEdKBEKRtFKD/ee2ytX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx26oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadkg3BW3x5mTTPqt5F9fzuvFK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w+NQY1U</latexit>

R10
<latexit sha1_base64="Hx7Ib9cLMGPEIyI4PfEv+PSLt/w=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevEYg3lAsoTZSW8yZHZ2mZkVQsgfePGgiFf/yJt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8NOME/YgOJA85o8ZK9fpNr1hyy+4cZJV4GSlBhlqv+NXtxyyNUBomqNYdz02MP6HKcCZwWuimGhPKRnSAHUsljVD7k/mlU3JmlT4JY2VLGjJXf09MaKT1OApsZ0TNUC97M/E/r5Oa8NqfcJmkBiVbLApTQUxMZm+TPlfIjBhbQpni9lbChlRRZmw4BRuCt/zyKmlelL3LcuWhUqreZnHk4QRO4Rw8uIIq3EMNGsAghGd4hTdn5Lw4787HojXnZDPH8AfO5w8rOI0i</latexit>

R9
<latexit sha1_base64="v1PgYMhXGjlxTN6XG4e/DDWHCdU=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY5ELx6RyCMBQmaHXpgwO7uZmTUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUx6caBZfYNNwI7MQKaegLbPuTu7nffkKleSQfzTTGfkhHkgecUWOlRqM6KJbcsrsAWSdeRkqQoT4ofvWGEUtClIYJqnXXc2PTT6kynAmcFXqJxpiyCR1h11JJQ9T9dHHpjFxYZUiCSNmShizU3xMpDbWehr7tDKkZ61VvLv7ndRMTVPspl3FiULLloiARxERk/jYZcoXMiKkllClubyVsTBVlxoZTsCF4qy+vk9ZV2bsuVx4qpdptFkcezuAcLsGDG6jBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAptI0h</latexit>

R8
<latexit sha1_base64="I8mx4xszHONFUcKqCVV4r7RS45Q=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNEY9ELx6RyCMBQmaHWZgwO7uZ6TUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0x6eGS6F4EwVK3ok1p6Eveduf3M399hPXRkTqEacx74d0pEQgGEUrNRrVQbHklt0FyDrxMlKCDPVB8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy1VNOSmny4unZELqwxJEGlbCslC/T2R0tCYaejbzpDi2Kx6c/E/r5tgcNNPhYoT5IotFwWJJBiR+dtkKDRnKKeWUKaFvZWwMdWUoQ2nYEPwVl9eJ62rsnddrjxUSrXbLI48nME5XIIHVajBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAoMI0g</latexit>

R7
<latexit sha1_base64="BodQ5Fmd7bUV7VbFgPEyk6wBH4Y=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx6RyCMBQmaHWZgwO7uZ6TUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0x6eGS6F4EwVK3ok1p6Eveduf3M399hPXRkTqEacx74d0pEQgGEUrNRrVQbHklt0FyDrxMlKCDPVB8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy1VNOSmny4unZELqwxJEGlbCslC/T2R0tCYaejbzpDi2Kx6c/E/r5tgcNNPhYoT5IotFwWJJBiR+dtkKDRnKKeWUKaFvZWwMdWUoQ2nYEPwVl9eJ62rslctVx4qpdptFkcezuAcLsGDa6jBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAmrI0f</latexit>

R6
<latexit sha1_base64="qZL66BqGTnsvNisvQt4qdL5pKlQ=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNPo5ELx6RyCOBDZkdemHC7OxmZtaEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzThBP6IDyUPOqLFSvX7ZK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7plJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPEnXCapQckWi8JUEBOT2dukzxUyI8aWUKa4vZWwIVWUGRtOwYbgLb+8SpoXZe+qXHmolKq3WRx5OIFTOAcPrqEK91CDBjAI4Rle4c0ZOS/Ou/OxaM052cwx/IHz+QMlKI0e</latexit>

R5
<latexit sha1_base64="JnTBXzxEQqI8rqVYGwZQNSvOXIE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vj04rEW+wFtKJvtpF262YTdjVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNKr9UtmtuHOQVeLlpAw56v3SV28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+aVTcm6VAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU1442dcJqlByRaLwlQQE5PZ22TAFTIjJpZQpri9lbARVZQZG07RhuAtv7xKWpcV76pSfaiWa7d5HAU4hTO4AA+uoQb3UIcmMAjhGV7hzRk7L86787FoXXPymRP4A+fzByOkjR0=</latexit>

R4
<latexit sha1_base64="ut/ChXcJG94epowQoEVS7fNjb70=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF49I5JHAhswOvTBhdnYzM2tCCH/gxYPGePWPvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJaPZpygH9GB5CFn1FipXr/sFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mr90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVIT3vgTLpPUoGSLRWEqiInJ7G3S5wqZEWNLKFPc3krYkCrKjA2nYEPwll9eJc2LsndVrjxUStXbLI48nMApnIMH11CFe6hBAxiE8Ayv8OaMnBfn3flYtOacbOYY/sD5/AEiII0c</latexit>

R3
<latexit sha1_base64="EFYbtiw/vB0FZXwmCBTxuuPL5NE=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx6RyCOBDZkdemHC7OxmZtaEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzSRBP6JDyUPOqLFSo1HpF0tu2V2ArBMvIyXIUO8Xv3qDmKURSsME1brruYnxp1QZzgTOCr1UY0LZmA6xa6mkEWp/urh0Ri6sMiBhrGxJQxbq74kpjbSeRIHtjKgZ6VVvLv7ndVMT3vhTLpPUoGTLRWEqiInJ/G0y4AqZERNLKFPc3krYiCrKjA2nYEPwVl9eJ61K2bsqVx+qpdptFkcezuAcLsGDa6jBPdShCQxCeIZXeHPGzovz7nwsW3NONnMKf+B8/gAgnI0b</latexit>

R2
<latexit sha1_base64="zmNGfSFlCk28ibD+5hfXqciuH9k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8da7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6xEnC/YgOlQgFo2ilRsPrlytu1Z2DrBIvJxXIUe+Xv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nr90Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhjZ8JlaTIFVssClNJMCazt8lAaM5QTiyhTAt7K2EjqilDG07JhuAtv7xKWhdV76p6+XBZqd3mcRThBE7hHDy4hhrcQx2awCCEZ3iFN2fsvDjvzseiteDkM8fwB87nDx8YjRo=</latexit>

R1
<latexit sha1_base64="1JkqxlFWBt252fF8IhkrdMH/ECA=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ERxXxAcoS9zVyyZG/v2N0TwpF/YGOhiK3/yM5/4ya5QhMfDDzem2FmXpAIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Gbqt55QaR7LRzNO0I/oQPKQM2qs9HDn9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2aXTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpm+TPlfIjBhbQpni9lbChlRRZmw4JRuCt/jyMmmeVb2L6vn9eaV2ncdRhCM4hlPw4BJqcAt1aACDEJ7hFd6ckfPivDsf89aCk88cwh84nz8V+o0U</latexit>

L1

<latexit sha1_base64="y9Q3WNly0j4dqMiH1EpCQ7F7De4=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CUMugjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg93lV6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxfDKnwiVpMgVWywKU0kwJrO3SV9ozlCOLaFMC3srYUOqKUMbTsGG4C2/vEqalbJ3Ua7eV0u16yyOPJzAKZyDB5dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBF36NFQ==</latexit>

L2

<latexit sha1_base64="LogJB2KMh231mYBxqrapdb28dVA=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe40qGXQxsIiivmAJIS9zV6yZG/v2J0TwpF/YGOhiK3/yM5/4ya5QhMfDDzem2Fmnh9LYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3fKp4VIoXkeBkrdizWnoS970RzdTv/nEtRGResRxzLshHSgRCEbRSg93571iyS27M5Bl4mWkBBlqveJXpx+xJOQKmaTGtD03xm5KNQom+aTQSQyPKRvRAW9bqmjITTedXTohJ1bpkyDSthSSmfp7IqWhMePQt50hxaFZ9Kbif147weCqmwoVJ8gVmy8KEkkwItO3SV9ozlCOLaFMC3srYUOqKUMbTsGG4C2+vEwaZ2Xvoly5r5Sq11kceTiCYzgFDy6hCrdQgzowCOAZXuHNGTkvzrvzMW/NOdnMIfyB8/kDGQKNFg==</latexit>

L3

<latexit sha1_base64="BPjmBnStvU8bzzvhUv28Q3pVX/w=">AAAB6XicbVA9SwNBEJ3zM8avqKXNYhCswp0EtQzaWFhEMR+QHGFvM5cs2ds7dveEcOQf2FgoYus/svPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWerir9kplt+LOQJaJl5My5Kj3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2aXTsipVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpm+TPlfIjBhbQpni9lbChlRRZmw4RRuCt/jyMmmeV7yLSvW+Wq5d53EU4BhO4Aw8uIQa3EIdGsAghGd4hTdn5Lw4787HvHXFyWeO4A+czx8aho0X</latexit>

L4

<latexit sha1_base64="t0wflXb15yZ88EeV6hC0BobR+xw=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXjx4iGIekIQwO5lNhszOLjO9QljyB148KOLVP/Lm3zhJ9qCJBQ1FVTfdXX4shUHX/XZyK6tr6xv5zcLW9s7uXnH/oGGiRDNeZ5GMdMunhkuheB0FSt6KNaehL3nTH91M/eYT10ZE6hHHMe+GdKBEIBhFKz3cnfeKJbfszkCWiZeREmSo9YpfnX7EkpArZJIa0/bcGLsp1SiY5JNCJzE8pmxEB7xtqaIhN910dumEnFilT4JI21JIZurviZSGxoxD33aGFIdm0ZuK/3ntBIOrbipUnCBXbL4oSCTBiEzfJn2hOUM5toQyLeythA2ppgxtOAUbgrf48jJpnJW9i3LlvlKqXmdx5OEIjuEUPLiEKtxCDerAIIBneIU3Z+S8OO/Ox7w152Qzh/AHzucPHAqNGA==</latexit>

L5

<latexit sha1_base64="h0dDvQ661oEu/2wHUTs6f2hHPqs=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kRMugjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg931V6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxfDKnwiVpMgVWywKU0kwJrO3SV9ozlCOLaFMC3srYUOqKUMbTsGG4C2/vEqaF2WvWq7cV0q16yyOPJzAKZyDB5dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBHY6NGQ==</latexit>

L6

<latexit sha1_base64="YaZ9Vo1jDKnG23I5VJNszFv8qjk=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kGMugjYVFFPMByRH2NnPJkr29Y3dPCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Mbz2h0jyWj2acoB/RgeQhZ9RY6eGu2iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6ZScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrzyJ1wmqUHJFovCVBATk9nbpM8VMiPGllCmuL2VsCFVlBkbTsGG4C2/vEqaF2Xvsly5r5Rq11kceTiBUzgHD6pQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBHxKNGg==</latexit>

L7

<latexit sha1_base64="F9FsqjfdnsfSbxBnh+7FnMl4HDc=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kaMqgjYVFFPMByRH2NnvJkr29Y3dOCCH/wMZCEVv/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg931V6x5JbdOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/ML52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxbDqT4RKUuSKLRaFqSQYk9nbpC80ZyjHllCmhb2VsCHVlKENp2BD8JZfXiXNi7J3Wa7cV0q16yyOPJzAKZyDB1dQg1uoQwMYhPAMr/DmjJwX5935WLTmnGzmGP7A+fwBIJaNGw==</latexit>

L8

<latexit sha1_base64="1sFzOmopZ5IvOX/j6JwyeDqNjnU=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevHgIYp5QBLC7GQ2GTI7u8z0CmHJH3jxoIhX/8ibf+Mk2YMmFjQUVd10d/mxFAZd99vJrayurW/kNwtb2zu7e8X9g4aJEs14nUUy0i2fGi6F4nUUKHkr1pyGvuRNf3Qz9ZtPXBsRqUccx7wb0oESgWAUrfRwd9UrltyyOwNZJl5GSpCh1it+dfoRS0KukElqTNtzY+ymVKNgkk8KncTwmLIRHfC2pYqG3HTT2aUTcmKVPgkibUshmam/J1IaGjMOfdsZUhyaRW8q/ue1Ewwuu6lQcYJcsfmiIJEEIzJ9m/SF5gzl2BLKtLC3EjakmjK04RRsCN7iy8ukcVb2zsuV+0qpep3FkYcjOIZT8OACqnALNagDgwCe4RXenJHz4rw7H/PWnJPNHMIfOJ8/IhqNHA==</latexit>

L9

<latexit sha1_base64="5iVEtUrmpzysro+Kf3gSomXC4Dw=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ER0XxAcoS9zV6yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesRxwv2IDpQIBaNopYc7z+2VK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3VCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtO/SV9ozlCOLaFMC3srYUOqKUObTsmG4C2+vEyaZ1Xvonp+f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHhB2NTg==</latexit>

L10

<latexit sha1_base64="ctW6VhPb9CQ+DJRSdbVnEH7thbI=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoY2ER0XxAcoS9zV6yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesRxwv2IDpQIBaNopYc7z+uVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3VCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtO/SV9ozlCOLaFMC3srYUOqKUObTsmG4C2+vEyaZ1Xvonp+f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHhaGNTw==</latexit>

L11

<latexit sha1_base64="Z9VGYIJtcaW8j2jvNzk07/ob/Js=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CUMugjYVFRPMByRH2NnvJkr29Y3dOCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5mfuuJayNi9YjjhPsRHSgRCkbRSg93XqVXLLlldw6ySryMlCBDvVf86vZjlkZcIZPUmI7nJuhPqEbBJJ8WuqnhCWUjOuAdSxWNuPEn81On5MwqfRLG2pZCMld/T0xoZMw4CmxnRHFolr2Z+J/XSTG88idCJSlyxRaLwlQSjMnsb9IXmjOUY0so08LeStiQasrQplOwIXjLL6+SZqXsXZSr99VS7TqLIw8ncArn4MEl1OAW6tAABgN4hld4c6Tz4rw7H4vWnJPNHMMfOJ8/hyWNUA==</latexit>

L12

<latexit sha1_base64="Z3eOZPNxKVg3w9gB6gDeQZTf0wY=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe40qGXQxsIiovmA5Ah7m02yZG/v2J0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXhBLYdB1v53cyura+kZ+s7C1vbO7V9w/aJgo0YzXWSQj3Qqo4VIoXkeBkrdizWkYSN4MRjdTv/nEtRGResRxzP2QDpToC0bRSg933nm3WHLL7gxkmXgZKUGGWrf41elFLAm5QiapMW3PjdFPqUbBJJ8UOonhMWUjOuBtSxUNufHT2akTcmKVHulH2pZCMlN/T6Q0NGYcBrYzpDg0i95U/M9rJ9i/8lOh4gS5YvNF/UQSjMj0b9ITmjOUY0so08LeStiQasrQplOwIXiLLy+TxlnZuyhX7iul6nUWRx6O4BhOwYNLqMIt1KAODAbwDK/w5kjnxXl3PuatOSebOYQ/cD5/AIipjVE=</latexit>

L13

<latexit sha1_base64="Me7JPDcez7txFqv/ZipzvABIQns=">AAAB6nicbVA9SwNBEJ3zM8avqKXNYhCswp0EtQzaWFhENB+QHGFvM5cs2ds7dveEcOQn2FgoYusvsvPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWerjzqr1S2a24M5Bl4uWkDDnqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZqRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjlZ1wmqUHJ5ovCVBATk+nfpM8VMiPGllCmuL2VsCFVlBmbTtGG4C2+vEya5xXvolK9r5Zr13kcBTiGEzgDDy6hBrdQhwYwGMAzvMKbI5wX5935mLeuOPnMEfyB8/kDii2NUg==</latexit>

L14

<latexit sha1_base64="z8MB638QQOXvO1FIbA+3AdXtOxA=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfByDXjx4iGgekCxhdtJJhszOLjOzQljyCV48KOLVL/Lm3zhJ9qCJBQ1FVTfdXUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo5up33xCpXkkH804Rj+kA8n7nFFjpYc777xbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/8lMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGmdl76Jcua+UqtdZHHk4gmM4BQ8uoQq3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AYuxjVM=</latexit>

L15

<latexit sha1_base64="ZiYcF7I61IlETjUavl88KbfvqUQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kRMugjYVFRPMByRH2NnPJkr29Y3dPCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Mbz2h0jyWj2acoB/RgeQhZ9RY6eHOq/aKJbfszkFWiZeREmSo94pf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZnzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQmv/AmXSWpQssWiMBXExGT2N+lzhcyIsSWUKW5vJWxIFWXGplOwIXjLL6+S5kXZq5Yr95VS7TqLIw8ncArn4MEl1OAW6tAABgN4hld4c4Tz4rw7H4vWnJPNHMMfOJ8/jTWNVA==</latexit>

L16
<latexit sha1_base64="sjM7SXlshCZBzeMM17PiE7xomcQ=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx7xwSOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81hPXRsTqEccJ9yM6UCIUjKKVHu69aq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNi7JXLVfuKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AllmNWg==</latexit>

R16
<latexit sha1_base64="E1ot20nbQXVVHK2bYF2vwcK89j8=">AAAB6nicbVDJSgNBEK2JW4xb1KOXxiB4CjMSl2PQi8e4ZIFkCD2dTtKkp2forhHCkE/w4kERr36RN//GTjIHTXxQ8Hiviqp6QSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqEccx90M6UKIvGEUrPdx7591iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwaZ2Xvoly5q5Sq11kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBlNWNWQ==</latexit>

R15
<latexit sha1_base64="g/Q2Stoxp38IpEJ3GFY1ytsc0KU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6jHoxWN85AHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9cS1EbF6xHHC/YgOlAgFo2ilh3uv2iuV3Yo7A1kmXk7KkKPeK311+zFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx26oScWqVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadog3BW3x5mTTPK95FpXpXLdeu8zgKcAwncAYeXEINbqEODWAwgGd4hTdHOi/Ou/Mxb11x8pkj+APn8weTUY1Y</latexit>

R14
<latexit sha1_base64="oGEB4y/O0KFl68j5u1V6S7BDIZo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF4/44JHAhswOA0yYnd3M9JqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QMFGiGa+zSEa6FVDDpVC8jgIlb8Wa0zCQvBmMbqZ+84lrIyL1iOOY+yEdKNEXjKKVHu69826x5JbdGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46ezUyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYkenfpCc0ZyjHllCmhb2VsCHVlKFNp2BD8BZfXiaNs7J3Ua7cVUrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNkc6L8+58zFtzTjZzCH/gfP4Akc2NVw==</latexit>

R13
<latexit sha1_base64="O1iRIqOHqAkrl7nqYqtmSdY26wM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx7xwSOBDZkdZmHC7OxmpteEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3cz81hPXRsTqEccJ9yM6UCIUjKKVHu69Sq9YcsvuHGSVeBkpQYZ6r/jV7ccsjbhCJqkxHc9N0J9QjYJJPi10U8MTykZ0wDuWKhpx40/mp07JmVX6JIy1LYVkrv6emNDImHEU2M6I4tAsezPxP6+TYnjlT4RKUuSKLRaFqSQYk9nfpC80ZyjHllCmhb2VsCHVlKFNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmSOfFeXc+Fq05J5s5hj9wPn8AkEmNVg==</latexit>

R12
<latexit sha1_base64="7kkUrxY6HINNxUdHiofpOdI6CO4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF4/xkQckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+64lrI2L1iOOE+xEdKBEKRtFKD/ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx26oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadkg3BW3x5mTTPqt5F9fzuvFK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w+OxY1V</latexit>

R11
<latexit sha1_base64="gPLeb1D+cM7DqCbMdGHDfm+N+K4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF4/xkQckS5idzCZDZmeXmV4hLPkELx4U8eoXefNvnCR70MSChqKqm+6uIJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+64lrI2L1iOOE+xEdKBEKRtFKD/ee2ytX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx26oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uwys/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadkg3BW3x5mTTPqt5F9fzuvFK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c6bw4787HvLXg5DOH8AfO5w+NQY1U</latexit>

R10
<latexit sha1_base64="Hx7Ib9cLMGPEIyI4PfEv+PSLt/w=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevEYg3lAsoTZSW8yZHZ2mZkVQsgfePGgiFf/yJt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8NOME/YgOJA85o8ZK9fpNr1hyy+4cZJV4GSlBhlqv+NXtxyyNUBomqNYdz02MP6HKcCZwWuimGhPKRnSAHUsljVD7k/mlU3JmlT4JY2VLGjJXf09MaKT1OApsZ0TNUC97M/E/r5Oa8NqfcJmkBiVbLApTQUxMZm+TPlfIjBhbQpni9lbChlRRZmw4BRuCt/zyKmlelL3LcuWhUqreZnHk4QRO4Rw8uIIq3EMNGsAghGd4hTdn5Lw4787HojXnZDPH8AfO5w8rOI0i</latexit>

R9
<latexit sha1_base64="v1PgYMhXGjlxTN6XG4e/DDWHCdU=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY5ELx6RyCMBQmaHXpgwO7uZmTUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUx6caBZfYNNwI7MQKaegLbPuTu7nffkKleSQfzTTGfkhHkgecUWOlRqM6KJbcsrsAWSdeRkqQoT4ofvWGEUtClIYJqnXXc2PTT6kynAmcFXqJxpiyCR1h11JJQ9T9dHHpjFxYZUiCSNmShizU3xMpDbWehr7tDKkZ61VvLv7ndRMTVPspl3FiULLloiARxERk/jYZcoXMiKkllClubyVsTBVlxoZTsCF4qy+vk9ZV2bsuVx4qpdptFkcezuAcLsGDG6jBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAptI0h</latexit>

R8
<latexit sha1_base64="I8mx4xszHONFUcKqCVV4r7RS45Q=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNEY9ELx6RyCMBQmaHWZgwO7uZ6TUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0x6eGS6F4EwVK3ok1p6Eveduf3M399hPXRkTqEacx74d0pEQgGEUrNRrVQbHklt0FyDrxMlKCDPVB8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy1VNOSmny4unZELqwxJEGlbCslC/T2R0tCYaejbzpDi2Kx6c/E/r5tgcNNPhYoT5IotFwWJJBiR+dtkKDRnKKeWUKaFvZWwMdWUoQ2nYEPwVl9eJ62rsnddrjxUSrXbLI48nME5XIIHVajBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAoMI0g</latexit>

R7
<latexit sha1_base64="BodQ5Fmd7bUV7VbFgPEyk6wBH4Y=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx6RyCMBQmaHWZgwO7uZ6TUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0x6eGS6F4EwVK3ok1p6Eveduf3M399hPXRkTqEacx74d0pEQgGEUrNRrVQbHklt0FyDrxMlKCDPVB8as3jFgScoVMUmO6nhtjP6UaBZN8VuglhseUTeiIdy1VNOSmny4unZELqwxJEGlbCslC/T2R0tCYaejbzpDi2Kx6c/E/r5tgcNNPhYoT5IotFwWJJBiR+dtkKDRnKKeWUKaFvZWwMdWUoQ2nYEPwVl9eJ62rslctVx4qpdptFkcezuAcLsGDa6jBPdShCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gAmrI0f</latexit>

R6
<latexit sha1_base64="qZL66BqGTnsvNisvQt4qdL5pKlQ=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNPo5ELx6RyCOBDZkdemHC7OxmZtaEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju5nfekKleSwfzThBP6IDyUPOqLFSvX7ZK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7plJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPEnXCapQckWi8JUEBOT2dukzxUyI8aWUKa4vZWwIVWUGRtOwYbgLb+8SpoXZe+qXHmolKq3WRx5OIFTOAcPrqEK91CDBjAI4Rle4c0ZOS/Ou/OxaM052cwx/IHz+QMlKI0e</latexit>

R5
<latexit sha1_base64="JnTBXzxEQqI8rqVYGwZQNSvOXIE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vj04rEW+wFtKJvtpF262YTdjVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNKr9UtmtuHOQVeLlpAw56v3SV28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+aVTcm6VAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU1442dcJqlByRaLwlQQE5PZ22TAFTIjJpZQpri9lbARVZQZG07RhuAtv7xKWpcV76pSfaiWa7d5HAU4hTO4AA+uoQb3UIcmMAjhGV7hzRk7L86787FoXXPymRP4A+fzByOkjR0=</latexit>

R4
<latexit sha1_base64="ut/ChXcJG94epowQoEVS7fNjb70=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF49I5JHAhswOvTBhdnYzM2tCCH/gxYPGePWPvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3cxvPaHSPJaPZpygH9GB5CFn1FipXr/sFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mr90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVIT3vgTLpPUoGSLRWEqiInJ7G3S5wqZEWNLKFPc3krYkCrKjA2nYEPwll9eJc2LsndVrjxUStXbLI48nMApnIMH11CFe6hBAxiE8Ayv8OaMnBfn3flYtOacbOYY/sD5/AEiII0c</latexit>

R3
<latexit sha1_base64="EFYbtiw/vB0FZXwmCBTxuuPL5NE=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx6RyCOBDZkdemHC7OxmZtaEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzSRBP6JDyUPOqLFSo1HpF0tu2V2ArBMvIyXIUO8Xv3qDmKURSsME1brruYnxp1QZzgTOCr1UY0LZmA6xa6mkEWp/urh0Ri6sMiBhrGxJQxbq74kpjbSeRIHtjKgZ6VVvLv7ndVMT3vhTLpPUoGTLRWEqiInJ/G0y4AqZERNLKFPc3krYiCrKjA2nYEPwVl9eJ61K2bsqVx+qpdptFkcezuAcLsGDa6jBPdShCQxCeIZXeHPGzovz7nwsW3NONnMKf+B8/gAgnI0b</latexit>

R2
<latexit sha1_base64="zmNGfSFlCk28ibD+5hfXqciuH9k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8da7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6xEnC/YgOlQgFo2ilRsPrlytu1Z2DrBIvJxXIUe+Xv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nr90Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhjZ8JlaTIFVssClNJMCazt8lAaM5QTiyhTAt7K2EjqilDG07JhuAtv7xKWhdV76p6+XBZqd3mcRThBE7hHDy4hhrcQx2awCCEZ3iFN2fsvDjvzseiteDkM8fwB87nDx8YjRo=</latexit>

R1

<latexit sha1_base64="wC9VxQDm3y1jyctljriAeq6FBb0=">AAAB9XicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6jEogscI5gHJGmYnvcmQ2dllpjcSQv7DiwdFvPov3vwbJ8keNLGgoajqprsrSKQw6Lrfzsrq2vrGZm4rv72zu7dfODismzjVHGo8lrFuBsyAFApqKFBCM9HAokBCIxjcTP3GELQRsXrAUQJ+xHpKhIIztNLj7RAURRGBQUhMp1B0S+4MdJl4GSmSDNVO4avdjXkagUIumTEtz03QHzONgkuY5NupgYTxAetBy1LF7CJ/PLt6Qk+t0qVhrG0ppDP198SYRcaMosB2Rgz7ZtGbiv95rRTDK38sVJIiKD5fFKaSYkynEdCu0MBRjixhXAt7K+V9phlHG1TehuAtvrxM6uWSd1E6vy8XK9dZHDlyTE7IGfHIJamQO1IlNcKJJs/klbw5T86L8+58zFtXnGzmiPyB8/kDndGSmQ==</latexit>

Even timesteps
<latexit sha1_base64="BZ/fRimH216irttZGZmdiAYCE8o=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoPgKewGUY9BL96MYB6QLGF2tjcZMvtwpjcQlnyHFw+KePVjvPk3TpI9aGJBQ1HVTXeXl0ih0ba/rcLa+sbmVnG7tLO7t39QPjxq6ThVHJo8lrHqeEyDFBE0UaCETqKAhZ6Etje6nfntMSgt4ugRJwm4IRtEIhCcoZHce9+nKELQCInulyt21Z6DrhInJxWSo9Evf/X8mKchRMgl07rr2Am6GVMouIRpqZdqSBgfsQF0DY2YWeRm86On9MwoPg1iZSpCOld/T2Qs1HoSeqYzZDjUy95M/M/rphhcu5mIkhQh4otFQSopxnSWAPWFAo5yYgjjSphbKR8yxTianEomBGf55VXSqlWdy+rFQ61Sv8njKJITckrOiUOuSJ3ckQZpEk6eyDN5JW/W2Hqx3q2PRWvBymeOyR9Ynz++ppIY</latexit>

Odd timesteps

Figure 11: The overall update rules for all cells.

At odd timesteps, by contrast, the cell L8 is
grouped together with the cell L7 and it is now
this pair whose physical states are swapped:

NL8(t+ 1) = NL7(t),
ΦL8(t+ 1) = ΦL7(t),
and
NL7(t+ 1) = NL8(t),
ΦL7(t+ 1) = ΦL8(t). (60)

Cell-groupings that are coloured blue in Fig. 11
indicate places where the update rule is a modi-
fication of the free propagation rule to the func-
tions that describe the action of the associated
gate. We have here adopted a convention wherein
the update rule for all gates differs from free prop-
agation only at even timesteps. The cells at the
boundaries of the circuit of Fig. 11 interact at
even timesteps with the internal degree of free-
dom of a source or detector, and so there is just
a single cell from the respective wires in the blue-
coloured cell grouping in these cases.

We can infer the modified update rules for
gates from the functions that describe the action
of each gate and the fact that all of these func-
tions are time-reversal invariant.

For a gate on a single wire, for instance, time-
reversal invariance means that the function relat-
ing the state of cell j + 1 at t+ 1 to the state of
cell j at time t is the same as the function that
relates the state of cell j at t + 1 to the state of
cell j+1 at time t. The analogous property holds
for the two-input two-output gates.

Consider the gate associated to the phase
shifter and the pair of cells R8 and R9 that con-
stitute its input and its output. From Eq. (34),

one can infer that the modified update rule for
this pair of cells (at even timesteps) is:

NR9(t+ 1) = NR8(t),
ΦR9(t+ 1) = ΦR8(t) ⊕ 1
and
NR8(t+ 1) = NR9(t),
ΦR8(t+ 1) = ΦR9(t) ⊕ 1.

(61)

Next, consider the gate associated to the
first beam splitter and the quadruple of cells
L4, R4, L5, R5 constituting its inputs and out-
puts. From Eq. (13), one can infer that the modi-
fied update rule for these cells (at even timesteps)
is:

NL5(t+ 1) = ΦL4(t) ⊕ ΦR4(t),
ΦL5(t+ 1) = NL4(t) ⊕ ΦR4(t),
NR5(t+ 1) = NR4(t) ⊕NL4(t) ⊕ ΦL4(t) ⊕ ΦR4(t),
ΦR5(t+ 1) = ΦR4(t),
and
NL4(t+ 1) = ΦL5(t) ⊕ ΦR5(t),
ΦL4(t+ 1) = NL5(t) ⊕ ΦR5(t),
NR4(t+ 1) = NR5(t) ⊕NL5(t) ⊕ ΦL5(t) ⊕ ΦR5(t),
ΦR4(t+ 1) = ΦR5(t).

(62)

Now consider the cell L1, which is the out-
put of the preparation device associated to the
source. This cell also has a modified update rule
which (on even timesteps) describes a nontrivial
interaction with the internal state of the device.
For our purposes, it is irrelevant how the inter-
nal state of such a device itself transforms when
there are excitations travelling backwards along
the wires, since we are not considering these sce-
narios. Consequently, it is sufficient to stipulate
how L1 updates. If t∗ denotes an even timestep
at which the source injects an excitation into the
interferometer, then

NL1(t∗) = 1,
ΦL1(t∗) is sampled uniformly at random.

By contrast, if t denotes an even timestep at
which the source does not inject an excitation into
the interferometer, then

NL1(t) = 0,
ΦL1(t) is sampled uniformly at random.
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The cell R1, which is stipulated to correspond
to a source of vacuum simply never emits an exci-
tation. Consequently, at all even timesteps t, we
have

NR1(t) = 0,
ΦR1(t) is sampled uniformly at random.

Now consider the gate associated to the which-
way detector (labelled by D in Fig. 9(a)) and the
pair of cells R8 and R9 that constitute its input
and its output. We consider the case where it
implements a nondestructive measurement of oc-
cupation number. Suppose that the detector fires
at even timestep t∗.

Recall that the knowledge-updating rule for
such a measurement consisted of two steps, one
of which constituted a resolving of uncertainty re-
garding the physical state and the other of which
constituted a phase randomization.

We assume that the detector is of a type that
can detect an excitation travelling in either direc-
tion along the wire. (This is the case, for instance,
if a photon is detected by atomic absorption.) It
follows that all we can infer based on the fact that
the detector fires at timestep t∗, is that either R8
or R9 was excited at the end of the preceding
timestep. However, given that we assume that
excitations are only injected into the interferom-
eter at L1, it follows that we can infer that it was
in fact R8 that was excited.

Meanwhile, the phase randomization step can
be described by the following modified update
rule for R8 and R9 (at even timesteps):

NR9(t+ 1) = NR8(t),
ΦR9(t+ 1) is sampled uniformly at random
and
NR8(t+ 1) = NR9(t),
ΦR8(t+ 1) is sampled uniformly at random.

(63)

The detectors at the output ports of the sec-
ond beamsplitter act similarly to the detector on
the R arm. Consider the cell L16, for instance.
Whether the detector fires at even timestep t or
not is simply a function of whether NL16 = 1 or
not at that timestep. Regardless of whether it
fires or not, this detector acts as a source of vac-
uum for L16. Hence, the modified update rule
for L16 at all even timesteps is exactly that of

Eq. (63), namely,

NL16(t) = 0,
ΦL16(t) is sampled uniformly at random.

This concludes our demonstration that the toy
field theory can be described in terms of spatially
localized modes interacting locally.
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