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1 Introduction

One measure of chaos in quantum many body systems is the time dependence of out-of-
time-ordered correlation functions (OTOCs). These have been proposed as measures of
the quantum butterfly effect [2–4], and have been computed in many different contexts.
Some of the most insightful calculations were performed in Sachdev-Ye-Kitaev quantum
mechanics [5–8], which exhibits maximal chaos in the strong coupling limit, but sub-maximal
chaos away from this limit. The corrections to maximal chaos are of paramount interest in

– 1 –



J
H
E
P
0
3
(
2
0
2
3
)
1
4
2

holography, as they correspond to stringy corrections to ‘eikonal’ gravitational scattering [9].
In order to see the emergence of a string theory description from boundary quantum
dynamics, it is thus interesting to study the mechanism that leads to sub-maximal chaos in
a language that is adapted to holography.

To study these problems, our goal will be to formulate an effective description of
quantum chaos in terms of variables that have a gravitational or stringy analog. Attempts
to formulate an effective theory of chaos are not new: the paradigm for this idea is the
Schwarzian theory, describing the strong coupling dynamics of the SYK model (and other
models with similar symmetry breaking pattern) [8, 10] as well as the boundary degree of
freedom of JT gravity [11]: it is an effective field theory for the time reparametrization
mode whose effects are enhanced at strong coupling. Since the reparametrization mode
plays an important role in nearly-AdS2 gravity, formulating quantum chaos in terms
of its dynamics makes the emergence of a gravitational description manifest. Similar
discussions have appeared for other maximally chaotic systems such as two-dimensional
CFTs, where boundary reparametrization modes similarly acquire an action that describe
the ‘gravitational’ contribution to OTOCs [12–14]; see also [15, 16] for a general effective
theory for maximal chaos. However, away from the maximal chaos limit, the same ideas
using local effective field theory methods naively fail (e.g. [16]). Recently a proposal was
made for an effective description of scrambling that sidesteps the use of a local effective
action: using path integrals for simple models [17] as well as Feynman diagrams in SYK-like
systems [18] a description in terms of scramblon amplitudes was proposed. Our goal will be
to generalize these works and establish a technique, which should be applicable whenever a
description of the system in terms of path integrals (or an effective action) is available.

For concreteness we will focus on specific models, which nevertheless will display a high
degree of generality. Our main attention will be on the large q limit of the SYK model:
after taking the usual large N limit, we consider an expansion in 1

q , where q denotes the
number of fermions interacting through any realization of random couplings (i.e., we take
N � q � 1).1 In the large q limit many of the finite coupling effects become exactly
solvable, allowing us to derive the effective description of chaos in detail. For instance, the
OTOC at order 1/N is known exactly [21, 22], and it exhibits exponential growth with
Lyapunov exponent 2πv

β where 0 < v ≤ 1 parametrizes the coupling strength. Correlation
functions in the large q model display an ‘extended range of analyticity’ due to the effective
rescaling of inverse temperature β → β

v . Despite this peculiarity, we shall nevertheless give
arguments that the deviation from maximal chaos is indeed analogous to stringy corrections
to the gravitational eikonal S-matrix. This will be particularly clear when generalizing to a
nearest-neighbor chain of large q SYK quantum ‘dots’, as the spatial dependence plays a
crucial role in the comparison with stringy effects in gravity [23].

In CFTs with a sting theory dual with small but finite string length the OTOC takes
the following schematic form [9]:

OTOC(xi) =
∫ 4∏

i=1
ψi(pi, xi) exp

[
−iGN

∫
dp

sJ(p)−1

D(p) eipb
]
, (1.1)

1This is distinct from the double scaling limit, where q2

N
is held fixed [19, 20].
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where the xi are four spacetime positions of the external operators, ψi are bulk to boundary
wave functions, s is the Mandelstam invariant controlling scattering, J(p) is the string Regge
trajectory parametrized by the transverse momentum p, and b is the impact parameter. Our
final result in the SYK chain (4.29) is strikingly similar to this formula as we explain there;
the spatial structure of the bulk to boundary wave functions is simpler and we encounter
multi-string effects that are only suppressed close to the maximal chaos regime and are so
far unexplored in holography.

Note added. While we were finalizing this draft, we received [24] that proposes an effective
field theory for non-maximal quantum chaos, and which appears in the same arXiv posting.
We did not have time to compare our approaches, but superficially they look different.

2 Strategy: OTOCs in the eikonal limit from path integrals

Our goal is to present a novel way of computing out-of-time-order correlators in systems
with sub-maximal chaos. We are hence interested in the following four-point function:

〈TC{O1(t1)O2(t2)O3(t3)O4(t4)}〉β (2.1)

where ti are complex insertion times, TC denotes time ordering along the generalized
Schwinger-Keldysh contour C (see figure 1).2 In SYK-type models the most elementary
such correlator is the four-point functions of fermions. We will primarily be interested in
the out-of-time-order configuration, which corresponds to insertion times t̂i with alternating
insertions along the contour C (see figure 2). Using a convenient normalization, we define it as

OTOC(t̂1, t̂2, t̂3, t̂4) ≡ 1
N2

N∑
i,j=1

〈TC{ψi(t̂1)ψi(t̂2)ψj(t̂3)ψj(t̂4)}〉β
G(t̂12)G(t̂34)

= 1 + 1
N
Fotoc +O

( 1
N2

)
(2.2)

where G(t) = 〈TC{ψi(t)ψi(0)}〉 denotes the two-point function. In the literature it is Fotoc

that is analyzed most extensively;3 in this paper we go beyond this to study the full OTOC.
We will specialize to the configuration t̂1 = t̂2 = 0 , t̂3 = t̂4 = T to reduce clutter.4 To

keep track of this, it will be useful to introduce a real-valued contour time s ∈ [0, 4T + β],

2The particular SK contour we choose here is out of convenience, our methods straightforwardly generalize
to SK contours with more Euclidean section, like the one appropriate for the regularized OTOC introduced
in [4]. A more symmetric contour configuration has the advantage that the OTOC is real. We find our
choice more convenient for some calculations, but as a consequence the eikonal action and the OTOC are
complex, typically by means of phase factors e− iπv2 .

3Note a peculiarity of our conventions: we define Fotoc as the O( 1
N

) piece after factoring out two-point
functions that satisfy G(0) = 1

2 .
4We shall always denote the specific insertion points t̂1 = t̂2 = 0 , t̂3 = t̂4 = T with a hat ( ˆ ) to distinguish

them from generic time arguments. When necessary, we regularize these insertion times using small imaginary
parts −iδ as shown in figures 1 and 2. This will only be necessary in theories with maximal chaos.
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T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

�g+
<latexit sha1_base64="yk3bZlazUlLeBY1tqyrQIYU7eUg="></latexit>

�g�
<latexit sha1_base64="k10ICoCTq0z4pewiGmMh7zB6M98="></latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

s = 0
<latexit sha1_base64="/1IG9tSXGUeDRwjwyjRXraifkUc=">AAACHnicbVBLS8NAGNz4rPUV9eglWAQPUpI+c1EKXjxWsA9IQtlsN+3SzYPdjVBCfokX/4oXD4oInvTfuElz0NaBhWFmvt1vx40o4ULXv5W19Y3Nre3STnl3b//gUD067vMwZgj3UEhDNnQhx5QEuCeIoHgYMQx9l+KBO7vJ/MEDZpyEwb2YR9jx4SQgHkFQSGmkNhM7v8RiE9dJ9KputvV681KvtoxWrdaQpGG22mY9tX0opq6X8PRKT0dqRUZzaKvEKEgFFOiO1E97HKLYx4FAFHJuGXoknAQyQRDFadmOOY4gmsEJtiQNoI+5k+Sbpdq5VMaaFzJ5AqHl6u+JBPqcz31XJrMl+bKXif95Viw800lIEMUCB2jxkBdTTYRa1pU2JgwjQeeSQMSI3FVDU8ggErLRsizBWP7yKunXqka9WrtrVDrXRR0lcArOwAUwQBt0wC3ogh5A4BE8g1fwpjwpL8q78rGIrinFzAn4A+XrB1YunuM=</latexit>

s = 4T+�
<latexit sha1_base64="qTLNa42k1Ah28wsLZW2PDLcYKKU="></latexit>

I = 1
<latexit sha1_base64="EjxPYfkJTQ9LHWpz6RW8bN3csmU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJEuYnXSSIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JRzOO0Q/pQPI+Z9RY6eHuyusWS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPQv/ZTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TRqXsnZUr9+el6nUWRx6O4BhOwYMLqMIt1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/AJB3jU8=</latexit>

I = 2
<latexit sha1_base64="O9I6bexJfKaE46wmR3EyY6XEc3Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJCHMTnqTIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13lx8Lro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1fKpRsEl1g03AluxQhr6Apv+6GbqN59QaR7JRzOOsRvSgeQBZ9RY6eHuqtIrltyyOwNZJl5GSpCh1it+dfoRS0KUhgmqddtzY9NNqTKcCZwUOonGmLIRHWDbUklD1N10duqEnFilT4JI2ZKGzNTfEykNtR6Hvu0MqRnqRW8q/ue1ExNcdlMu48SgZPNFQSKIicj0b9LnCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjUrZOytX7s9L1essjjwcwTGcggcXUIVbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AJH7jVA=</latexit>

I = 3
<latexit sha1_base64="gXQWuofKChHkyGuPJVkzJq2om40=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4SQRslYKNdRGMCyRH2NnvJkr29Y3dOCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5ldW19Y38ZmFre2d3r7h/8GjiVDPeYLGMdSughkuheAMFSt5KNKdRIHkzGF5P/eYT10bE6gFHCfcj2lciFIyile5vL6vdYsktuzOQZeJlpAQZ6t3iV6cXszTiCpmkxrQ9N0F/TDUKJvmk0EkNTygb0j5vW6poxI0/np06ISdW6ZEw1rYUkpn6e2JMI2NGUWA7I4oDs+hNxf+8dorhhT8WKkmRKzZfFKaSYEymf5Oe0JyhHFlCmRb2VsIGVFOGNp2CDcFbfHmZPFbKXrVcuTsr1a6yOPJwBMdwCh6cQw1uoA4NYNCHZ3iFN0c6L8678zFvzTnZzCH8gfP5A5N/jVE=</latexit>

I = 4
<latexit sha1_base64="km4+PESwnBfXuUaffHm/mUXeNCU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0Y0IsS8KK3iOYByRJmJ73JkNnZZWZWCCGf4MWDIl79Im/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDP1m0+oNI/loxkl6Ee0L3nIGTVWeri7qnQLRbfkzkCWiZeRImSodQtfnV7M0gilYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2VNIItT+enTohp1bpkTBWtqQhM/X3xJhGWo+iwHZG1Az0ojcV//PaqQkv/TGXSWpQsvmiMBXExGT6N+lxhcyIkSWUKW5vJWxAFWXGppO3IXiLLy+TRrnknZfK95Vi9TqLIwfHcAJn4MEFVOEWalAHBn14hld4c4Tz4rw7H/PWFSebOYI/cD5/AJUDjVI=</latexit>

I = 5
<latexit sha1_base64="4ZfiZEP9JYydmap3XtcFVV5IQrA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd2o6EUJeNFbRPOAZAmzk95kyOzsMjMrhCWf4MWDIl79Im/+jZPHQRMLGoqqbrq7gkRwbVz321laXlldW89t5De3tnd2C3v7dR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbsZ+4wmV5rF8NMME/Yj2JA85o8ZKD3dX551C0S25E5BF4s1IEWaodgpf7W7M0gilYYJq3fLcxPgZVYYzgaN8O9WYUDagPWxZKmmE2s8mp47IsVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGln3GZpAYlmy4KU0FMTMZ/ky5XyIwYWkKZ4vZWwvpUUWZsOnkbgjf/8iKpl0veaal8f1asXM/iyMEhHMEJeHABFbiFKtSAQQ+e4RXeHOG8OO/Ox7R1yZnNHMAfOJ8/loeNUw==</latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

5
<latexit sha1_base64="ZSUs1TdpT3FtQB0aD3LCfwFrArk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGRU8S8OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6le9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4DHjLk=</latexit>

2
<latexit sha1_base64="7Bvb0YsYuaFKXOPEaoATshClBgc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWatb65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AXw7jLY=</latexit>

1
<latexit sha1_base64="wgpxXQpFv13GprAyPmN8frnZEPI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1GtNS8r9Zs8jiKcwCmcgwdXUIc7aEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AHq3jLU=</latexit>

X+
<latexit sha1_base64="18HRF+q+bGuw4TTD5JE6hP5UIfA="></latexit>

X�
<latexit sha1_base64="ge7xEC5SsB1TAG6WElzzkOZ/xbc="></latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1
<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2
<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3
<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4
<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1
<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2
<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5
<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6
<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>

E7
<latexit sha1_base64="OwJ83xbR4b0IYS7e65Z3YEEgsCU=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWqlupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueSclMo3lULtYlFHFg7gEI7BgSrU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCzma8A==</latexit>

E8
<latexit sha1_base64="jZs0FpoBmGwrxZQ6zjj0dAjduDM=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWrFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpQdWNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDL6a8Q==</latexit>

E9
<latexit sha1_base64="UoQI0ii66S9lGII5M9i+d5SGs1Y=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWtFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlSrXsFOekUlkQ5zS56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04NyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDkOa8g==</latexit>

E10
<latexit sha1_base64="aEfsTT11V5ugjJNhkUfRzIYHyDM=">AAACGHicdVBLSwMxGMz6rPW16tFLsAgeZN3UFfUiBRE8VrAP2C5LNk3b0OyDJCuUZX+GF/+KFw+KeO3Nf2P6WFDRgcAwM1/yZYKEM6ls+9NYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fu0AS8pZRBuKKU7biaA4DDhtBcPrid96oEKyOLpXo4R6Ie5HrMcIVlryzZOsM73EFf3Ay2wLVZ3LKjqeEceZE3SW3/gZsvPcNytFCBYhWIQgsuwpKmCOum+OO92YpCGNFOFYShfZifIyLBQjnOblTippgskQ96mraYRDKr1sulMOD7XShb1Y6BMpOFW/T2Q4lHIUBjoZYjWQv72J+Jfnpqp34WUsSlJFIzJ7qJdyqGI4aQl2maBE8ZEmmAimd4VkgAUmSndZ1iUUP4X/k2bVQqdW9c6p1K7mdZTAPjgARwCBc1ADt6AOGoCAR/AMXsGb8WS8GO/Gxyy6YMxn9sAPGOMvWN2cMA==</latexit>

4
<latexit sha1_base64="hLedzxjBtb8tEZtMTLN9RN62mmM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe1flSqNaqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB39DjLg=</latexit>

3
<latexit sha1_base64="udqvG3ySf3aYpOYytPGiabxfPYw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe9VypXFVqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB32/jLc=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1
<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2
<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3
<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4
<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1
<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2
<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5
<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6
<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>

E7
<latexit sha1_base64="OwJ83xbR4b0IYS7e65Z3YEEgsCU=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWqlupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueSclMo3lULtYlFHFg7gEI7BgSrU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCzma8A==</latexit>

E8
<latexit sha1_base64="jZs0FpoBmGwrxZQ6zjj0dAjduDM=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWrFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpQdWNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDL6a8Q==</latexit>

E9
<latexit sha1_base64="UoQI0ii66S9lGII5M9i+d5SGs1Y=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWtFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlSrXsFOekUlkQ5zS56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04NyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDkOa8g==</latexit>

E10
<latexit sha1_base64="aEfsTT11V5ugjJNhkUfRzIYHyDM=">AAACGHicdVBLSwMxGMz6rPW16tFLsAgeZN3UFfUiBRE8VrAP2C5LNk3b0OyDJCuUZX+GF/+KFw+KeO3Nf2P6WFDRgcAwM1/yZYKEM6ls+9NYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fu0AS8pZRBuKKU7biaA4DDhtBcPrid96oEKyOLpXo4R6Ie5HrMcIVlryzZOsM73EFf3Ay2wLVZ3LKjqeEceZE3SW3/gZsvPcNytFCBYhWIQgsuwpKmCOum+OO92YpCGNFOFYShfZifIyLBQjnOblTippgskQ96mraYRDKr1sulMOD7XShb1Y6BMpOFW/T2Q4lHIUBjoZYjWQv72J+Jfnpqp34WUsSlJFIzJ7qJdyqGI4aQl2maBE8ZEmmAimd4VkgAUmSndZ1iUUP4X/k2bVQqdW9c6p1K7mdZTAPjgARwCBc1ADt6AOGoCAR/AMXsGb8WS8GO/Gxyy6YMxn9sAPGOMvWN2cMA==</latexit>

i�
<latexit sha1_base64="BawiACr76Ep9hjCPpc6/ktuxLpo=">AAACGXicdVBLSwMxGMzWV62vVY9egkXwIGWztj5uRS8eK9hWaJeSzWbb0OyDJCuUZf+GF/+KFw+KeNST/8bstgUVHQgMM/MlX8aNOZPKsj6N0sLi0vJKebWytr6xuWVu73RklAhC2yTikbh1saSchbStmOL0NhYUBy6nXXd8mfvdOyoki8IbNYmpE+BhyHxGsNLSwLTSfnFJTwxdJ7Vqx7aNEDrKCTq37IKcoIadsb5HucLZwKzOU3CegvMURDWrQBXM0BqY730vIklAQ0U4lrKHrFg5KRaKEU6zSj+RNMZkjIe0p2mIAyqdtFgqgwda8aAfCX1CBQv1+0SKAykngauTAVYj+dvLxb+8XqL8MydlYZwoGpLpQ37CoYpgXhP0mKBE8YkmmAimd4VkhAUmSpdZ0SXMfwr/Jx27huq1xnW92ryY1VEGe2AfHAIETkETXIEWaAMC7sEjeAYvxoPxZLwab9NoyZjN7IIfMD6+AJRWnO4=</latexit>

i�
<latexit sha1_base64="BawiACr76Ep9hjCPpc6/ktuxLpo=">AAACGXicdVBLSwMxGMzWV62vVY9egkXwIGWztj5uRS8eK9hWaJeSzWbb0OyDJCuUZf+GF/+KFw+KeNST/8bstgUVHQgMM/MlX8aNOZPKsj6N0sLi0vJKebWytr6xuWVu73RklAhC2yTikbh1saSchbStmOL0NhYUBy6nXXd8mfvdOyoki8IbNYmpE+BhyHxGsNLSwLTSfnFJTwxdJ7Vqx7aNEDrKCTq37IKcoIadsb5HucLZwKzOU3CegvMURDWrQBXM0BqY730vIklAQ0U4lrKHrFg5KRaKEU6zSj+RNMZkjIe0p2mIAyqdtFgqgwda8aAfCX1CBQv1+0SKAykngauTAVYj+dvLxb+8XqL8MydlYZwoGpLpQ37CoYpgXhP0mKBE8YkmmAimd4VkhAUmSpdZ0SXMfwr/Jx27huq1xnW92ryY1VEGe2AfHAIETkETXIEWaAMC7sEjeAYvxoPxZLwab9NoyZjN7IIfMD6+AJRWnO4=</latexit>
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Figure 1. Generalized Schwinger-Keldysh contour C for the path integral calculation of the out-
of-time-order correlators. The integration contour in the complex t plane is parametrized by the
real-valued contour time s ∈ [0, 4T + β]. Infinitesimal contour separations by iδ serve as a regulator
(which we only keep track of when it is needed for regularization).

which increases along the contour such that

tI(s) =



s (0 ≤ s ≤ T )
2T − s (T ≤ s ≤ 2T )
s− 2T (2T ≤ s ≤ 3T )
4T − s (3T ≤ s ≤ 4T )
−i(s− 4T ) (4T ≤ s ≤ 4T + β)

(2.3)

The OTOC corresponds to the configuration

OTOC: ŝ4 = T , ŝ3 = 3T , ŝ2 = 2T , ŝ1 = 4T . (2.4)

Our goal is to evaluate the OTOC in the eikonal approximation. This means we
will be concerned with the leading contributions at large T . In particular, we will resum
contributions of order

( 1
N eκT

)n, where κ is the Lyapunov exponent. Our starting point is
the path integral representation of the OTOC in terms of its large N effective action on the
generalized Schwinger-Keldysh contour:

OTOC(t1, t2, t3, t4) =
∫
Dφ eiS[φ] Bφ(t1, t2)Bφ(t3, t4) (2.5)

where B are bilocal vertices. In the SYK context, in the simplest case B = G(t1, t2) is the
fermion bilinear, and φ represents the G− Σ path integral.

As we will see, for times T ∼ logN , the dominant contributions to the path integral
originate from a particular set of nearly-zero modes of the action: after constructing the
saddle point solution, we will consider the quadratic action of fluctuations. The latter has
a set of modes, which are almost zero modes if it were not for boundary contributions
arising from discontinuities in the field configurations. We will argue that these dominate
the OTOC computation, and we will reduce the computation of the OTOC to an integral
over scalar parameters X± parametrizing the nearly-zero modes:

OTOC ≈ OTOCeik =
∫
dX+dX− eiSeik[X+,X−] B+(t1, t2)B−(t3, t4) (2.6)
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It is useful to think of X± as quantifying the strength of ‘shocks’ sourced by the operator
insertions. The bilocal vertex functions B±(t, t′) ≡ BX±(t, t′) correspond to the two-point
functions in the presence of the sources X±. In the remainder of the paper we derive both
the eikonal action, as well as the vertex functions g± for increasingly complicated systems,
and we will verify that we reproduce the long time behavior of the OTOC in the cases
where it has been computed before, as well as produce new results.

3 Warmup: systems with maximal Lyapunov exponent

For maximally chaotic systems, the eikonal action and its use in the calculation for the OTOC
has been understood for some time. In this section we shall review these developments
in a slightly new language, which will set the stage for our later analysis of systems with
sub-maximal chaos. We begin with the Schwarzian theory, for which these considerations
were first discussed in [11]. We then discuss the case of the identity conformal block in
two-dimensional CFTs, which was discussed in [9, 13, 14, 25], but never in the present
language as far as we are aware.

3.1 Schwarzian theory

Consider the Schwarzian theory, described by the action in Lorentzian time t,

iS = −iC
∫
dt {f(t), t} (3.1)

We now place this action on the contour as in figure 1, parameterized by contour time s
and corresponding complex time values tI(s). Our goal is to compute an out-of-time-order
four-point function in the configuration (2.4). The action has an SL(2,R) symmetry and
the SL(2,R) invariant thermal saddle point solution is

fI(s) = tanh
(
tI(s)

2

)
(s ∈ I) , (3.2)

where we set β = 2π for simplicity, and I = 1, . . . , 5 labels the contour segments. We now
consider fluctuations εI(t) around this saddle point by sending

fI(s) −→ tanh
(
tI(s) + δεI(t(s))

2

)
. (3.3)

The quadratic action of fluctuations is

iSquad = iC

2

∫
C
dt δεI (∂4

t − ∂2
t ) δεI =

∫ 4T+β

0
ds rs δεI (∂4

s + r2
s∂

2
s ) δεI , (3.4)

where rs keeps track of the contour orientation:

rs ≡ i
dtI(s)
ds

=


i (I = 1, 3: ‘forwards’)
− i (I = 2, 4: ‘backwards’)
1 (I = 5: ‘Euclidean’)

(3.5)

– 5 –



J
H
E
P
0
3
(
2
0
2
3
)
1
4
2

The saddle point reparametrization fI(s) generates the thermal two-point function for
contour-ordered dimension-∆ operators:

G∆
IJ(s1, s2) =

[
1

rs1rs2

f ′I(s1)f ′J(s2)
(fI(s1)− fJ(s2))2

]∆

(s1 ∈ I , s2 ∈ J) . (3.6)

The action Squad has the usual exponentially growing zero modes:

δ+εI = X+e−t(s) , δ−εI = X− et(s)−T . (3.7)

These modes are responsible for the exponential decay of the OTOC (quantum butterfly
effect) since they lead to large effects in the future (past) time even if they are excited very
weakly in the past (future). We excite them according to

δεotocI = (χI2 + χI3) δ+εI + (χI3 + χI4) δ−εI , (3.8)

where χIJ is the characteristic function on contour I = J , for example: χI2 = Θ(s− T )−
Θ(s− 2T ). We illustrate this pattern in figure 2. These modes are not quite continuous
across the turning points for finite T ; they have discontinuities of the size e−T , and we would
have to find a configuration of the εI that is close to the one in (3.8), but is continuous.
This can be done in an expansion for large T . In the end we only need the action of these
modes. Similarly to how first order energy shifts in quantum mechanics can be evaluated
using the unperturbed eigenfunctions, we can obtain the action using the discontinuous
field configuration (3.8). In appendix B in a related context we provide much more details
about this subtlety, but in the main text we will content ourselves with using discontinuous
field configurations to obtain their action.

The bulk contribution to the quadratic action (3.4) is zero when evaluated on this
mode. However, the action does receive contributions at the contour turning points
t = 0 and t = T due to the discontinuities of δεotocI at these locations. Specifically,
we find boundary terms when the s-derivatives act on the characteristic functions, for
example: ∂sχI2 = δ(s− 2T )− δ(s− 3T ). Keeping track of such boundary terms we find by
evaluating (3.4) on (3.8):5

iSeik ≡ iSquad[δεotocI ] =
∫
ds rs ∂

2
s

(
δεotocI

)
(∂2
s + r2

s)δεotocI = 2iC e−T X+X− . (3.9)

Natural operators that couple via this action are the bilocal operators obtained by
reparameterizing conformal two-point functions (3.6). To this end, consider the finite
piecewise SL(2,R) transformations corresponding to (3.8):

f̃+
I (s) ≡ fI(s) + (χI2 + χI3) (1− fI(s))2X+

2 + (1− fI(s))X+ ,

f̃−I (s) ≡ fI(s)− (χI3 + χI4) (1 + fI(s))2 e−TX−

2 + (1 + fI(s)) e−TX−
.

(3.10)

5Note that we do not need to keep higher order terms in X+X− in Seik: these would be of the same order
in C, but involve higher powers of e−T . They generate diagrams with higher-point interactions between X+

and X−, which are suppressed compared to diagrams proportional to (eT /C)n ∼ O(1).
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T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

�g+
<latexit sha1_base64="yk3bZlazUlLeBY1tqyrQIYU7eUg="></latexit>

�g�
<latexit sha1_base64="k10ICoCTq0z4pewiGmMh7zB6M98="></latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

s = 0
<latexit sha1_base64="/1IG9tSXGUeDRwjwyjRXraifkUc=">AAACHnicbVBLS8NAGNz4rPUV9eglWAQPUpI+c1EKXjxWsA9IQtlsN+3SzYPdjVBCfokX/4oXD4oInvTfuElz0NaBhWFmvt1vx40o4ULXv5W19Y3Nre3STnl3b//gUD067vMwZgj3UEhDNnQhx5QEuCeIoHgYMQx9l+KBO7vJ/MEDZpyEwb2YR9jx4SQgHkFQSGmkNhM7v8RiE9dJ9KputvV681KvtoxWrdaQpGG22mY9tX0opq6X8PRKT0dqRUZzaKvEKEgFFOiO1E97HKLYx4FAFHJuGXoknAQyQRDFadmOOY4gmsEJtiQNoI+5k+Sbpdq5VMaaFzJ5AqHl6u+JBPqcz31XJrMl+bKXif95Viw800lIEMUCB2jxkBdTTYRa1pU2JgwjQeeSQMSI3FVDU8ggErLRsizBWP7yKunXqka9WrtrVDrXRR0lcArOwAUwQBt0wC3ogh5A4BE8g1fwpjwpL8q78rGIrinFzAn4A+XrB1YunuM=</latexit>

s = 4T+�
<latexit sha1_base64="qTLNa42k1Ah28wsLZW2PDLcYKKU="></latexit>

I = 1
<latexit sha1_base64="EjxPYfkJTQ9LHWpz6RW8bN3csmU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJEuYnXSSIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JRzOO0Q/pQPI+Z9RY6eHuyusWS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPQv/ZTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TRqXsnZUr9+el6nUWRx6O4BhOwYMLqMIt1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/AJB3jU8=</latexit>

I = 2
<latexit sha1_base64="O9I6bexJfKaE46wmR3EyY6XEc3Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJCHMTnqTIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13lx8Lro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1fKpRsEl1g03AluxQhr6Apv+6GbqN59QaR7JRzOOsRvSgeQBZ9RY6eHuqtIrltyyOwNZJl5GSpCh1it+dfoRS0KUhgmqddtzY9NNqTKcCZwUOonGmLIRHWDbUklD1N10duqEnFilT4JI2ZKGzNTfEykNtR6Hvu0MqRnqRW8q/ue1ExNcdlMu48SgZPNFQSKIicj0b9LnCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjUrZOytX7s9L1essjjwcwTGcggcXUIVbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AJH7jVA=</latexit>

I = 3
<latexit sha1_base64="gXQWuofKChHkyGuPJVkzJq2om40=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4SQRslYKNdRGMCyRH2NnvJkr29Y3dOCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5ldW19Y38ZmFre2d3r7h/8GjiVDPeYLGMdSughkuheAMFSt5KNKdRIHkzGF5P/eYT10bE6gFHCfcj2lciFIyile5vL6vdYsktuzOQZeJlpAQZ6t3iV6cXszTiCpmkxrQ9N0F/TDUKJvmk0EkNTygb0j5vW6poxI0/np06ISdW6ZEw1rYUkpn6e2JMI2NGUWA7I4oDs+hNxf+8dorhhT8WKkmRKzZfFKaSYEymf5Oe0JyhHFlCmRb2VsIGVFOGNp2CDcFbfHmZPFbKXrVcuTsr1a6yOPJwBMdwCh6cQw1uoA4NYNCHZ3iFN0c6L8678zFvzTnZzCH8gfP5A5N/jVE=</latexit>

I = 4
<latexit sha1_base64="km4+PESwnBfXuUaffHm/mUXeNCU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0Y0IsS8KK3iOYByRJmJ73JkNnZZWZWCCGf4MWDIl79Im/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDP1m0+oNI/loxkl6Ee0L3nIGTVWeri7qnQLRbfkzkCWiZeRImSodQtfnV7M0gilYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2VNIItT+enTohp1bpkTBWtqQhM/X3xJhGWo+iwHZG1Az0ojcV//PaqQkv/TGXSWpQsvmiMBXExGT6N+lxhcyIkSWUKW5vJWxAFWXGppO3IXiLLy+TRrnknZfK95Vi9TqLIwfHcAJn4MEFVOEWalAHBn14hld4c4Tz4rw7H/PWFSebOYI/cD5/AJUDjVI=</latexit>

I = 5
<latexit sha1_base64="4ZfiZEP9JYydmap3XtcFVV5IQrA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd2o6EUJeNFbRPOAZAmzk95kyOzsMjMrhCWf4MWDIl79Im/+jZPHQRMLGoqqbrq7gkRwbVz321laXlldW89t5De3tnd2C3v7dR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbsZ+4wmV5rF8NMME/Yj2JA85o8ZKD3dX551C0S25E5BF4s1IEWaodgpf7W7M0gilYYJq3fLcxPgZVYYzgaN8O9WYUDagPWxZKmmE2s8mp47IsVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGln3GZpAYlmy4KU0FMTMZ/ky5XyIwYWkKZ4vZWwvpUUWZsOnkbgjf/8iKpl0veaal8f1asXM/iyMEhHMEJeHABFbiFKtSAQQ+e4RXeHOG8OO/Ox7R1yZnNHMAfOJ8/loeNUw==</latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

5
<latexit sha1_base64="ZSUs1TdpT3FtQB0aD3LCfwFrArk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGRU8S8OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6le9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4DHjLk=</latexit>

2
<latexit sha1_base64="7Bvb0YsYuaFKXOPEaoATshClBgc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWatb65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AXw7jLY=</latexit>

1
<latexit sha1_base64="wgpxXQpFv13GprAyPmN8frnZEPI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1GtNS8r9Zs8jiKcwCmcgwdXUIc7aEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AHq3jLU=</latexit>

X+
<latexit sha1_base64="18HRF+q+bGuw4TTD5JE6hP5UIfA="></latexit>

X�
<latexit sha1_base64="ge7xEC5SsB1TAG6WElzzkOZ/xbc="></latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1
<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2
<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3
<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4
<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1
<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2
<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5
<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6
<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>

E7
<latexit sha1_base64="OwJ83xbR4b0IYS7e65Z3YEEgsCU=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWqlupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueSclMo3lULtYlFHFg7gEI7BgSrU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCzma8A==</latexit>

E8
<latexit sha1_base64="jZs0FpoBmGwrxZQ6zjj0dAjduDM=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWrFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpQdWNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDL6a8Q==</latexit>

E9
<latexit sha1_base64="UoQI0ii66S9lGII5M9i+d5SGs1Y=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWtFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlSrXsFOekUlkQ5zS56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04NyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDkOa8g==</latexit>

E10
<latexit sha1_base64="aEfsTT11V5ugjJNhkUfRzIYHyDM=">AAACGHicdVBLSwMxGMz6rPW16tFLsAgeZN3UFfUiBRE8VrAP2C5LNk3b0OyDJCuUZX+GF/+KFw+KeO3Nf2P6WFDRgcAwM1/yZYKEM6ls+9NYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fu0AS8pZRBuKKU7biaA4DDhtBcPrid96oEKyOLpXo4R6Ie5HrMcIVlryzZOsM73EFf3Ay2wLVZ3LKjqeEceZE3SW3/gZsvPcNytFCBYhWIQgsuwpKmCOum+OO92YpCGNFOFYShfZifIyLBQjnOblTippgskQ96mraYRDKr1sulMOD7XShb1Y6BMpOFW/T2Q4lHIUBjoZYjWQv72J+Jfnpqp34WUsSlJFIzJ7qJdyqGI4aQl2maBE8ZEmmAimd4VkgAUmSndZ1iUUP4X/k2bVQqdW9c6p1K7mdZTAPjgARwCBc1ADt6AOGoCAR/AMXsGb8WS8GO/Gxyy6YMxn9sAPGOMvWN2cMA==</latexit>

4
<latexit sha1_base64="hLedzxjBtb8tEZtMTLN9RN62mmM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe1flSqNaqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB39DjLg=</latexit>

3
<latexit sha1_base64="udqvG3ySf3aYpOYytPGiabxfPYw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe9VypXFVqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB32/jLc=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1
<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2
<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3
<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4
<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1
<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2
<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5
<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6
<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>

E7
<latexit sha1_base64="OwJ83xbR4b0IYS7e65Z3YEEgsCU=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWqlupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueSclMo3lULtYlFHFg7gEI7BgSrU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCzma8A==</latexit>

E8
<latexit sha1_base64="jZs0FpoBmGwrxZQ6zjj0dAjduDM=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWrFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpQdWNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDL6a8Q==</latexit>

E9
<latexit sha1_base64="UoQI0ii66S9lGII5M9i+d5SGs1Y=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWtFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlSrXsFOekUlkQ5zS56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04NyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDkOa8g==</latexit>

E10
<latexit sha1_base64="aEfsTT11V5ugjJNhkUfRzIYHyDM=">AAACGHicdVBLSwMxGMz6rPW16tFLsAgeZN3UFfUiBRE8VrAP2C5LNk3b0OyDJCuUZX+GF/+KFw+KeO3Nf2P6WFDRgcAwM1/yZYKEM6ls+9NYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fu0AS8pZRBuKKU7biaA4DDhtBcPrid96oEKyOLpXo4R6Ie5HrMcIVlryzZOsM73EFf3Ay2wLVZ3LKjqeEceZE3SW3/gZsvPcNytFCBYhWIQgsuwpKmCOum+OO92YpCGNFOFYShfZifIyLBQjnOblTippgskQ96mraYRDKr1sulMOD7XShb1Y6BMpOFW/T2Q4lHIUBjoZYjWQv72J+Jfnpqp34WUsSlJFIzJ7qJdyqGI4aQl2maBE8ZEmmAimd4VkgAUmSndZ1iUUP4X/k2bVQqdW9c6p1K7mdZTAPjgARwCBc1ADt6AOGoCAR/AMXsGb8WS8GO/Gxyy6YMxn9sAPGOMvWN2cMA==</latexit>

i�
<latexit sha1_base64="BawiACr76Ep9hjCPpc6/ktuxLpo=">AAACGXicdVBLSwMxGMzWV62vVY9egkXwIGWztj5uRS8eK9hWaJeSzWbb0OyDJCuUZf+GF/+KFw+KeNST/8bstgUVHQgMM/MlX8aNOZPKsj6N0sLi0vJKebWytr6xuWVu73RklAhC2yTikbh1saSchbStmOL0NhYUBy6nXXd8mfvdOyoki8IbNYmpE+BhyHxGsNLSwLTSfnFJTwxdJ7Vqx7aNEDrKCTq37IKcoIadsb5HucLZwKzOU3CegvMURDWrQBXM0BqY730vIklAQ0U4lrKHrFg5KRaKEU6zSj+RNMZkjIe0p2mIAyqdtFgqgwda8aAfCX1CBQv1+0SKAykngauTAVYj+dvLxb+8XqL8MydlYZwoGpLpQ37CoYpgXhP0mKBE8YkmmAimd4VkhAUmSpdZ0SXMfwr/Jx27huq1xnW92ryY1VEGe2AfHAIETkETXIEWaAMC7sEjeAYvxoPxZLwab9NoyZjN7IIfMD6+AJRWnO4=</latexit>

i�
<latexit sha1_base64="BawiACr76Ep9hjCPpc6/ktuxLpo=">AAACGXicdVBLSwMxGMzWV62vVY9egkXwIGWztj5uRS8eK9hWaJeSzWbb0OyDJCuUZf+GF/+KFw+KeNST/8bstgUVHQgMM/MlX8aNOZPKsj6N0sLi0vJKebWytr6xuWVu73RklAhC2yTikbh1saSchbStmOL0NhYUBy6nXXd8mfvdOyoki8IbNYmpE+BhyHxGsNLSwLTSfnFJTwxdJ7Vqx7aNEDrKCTq37IKcoIadsb5HucLZwKzOU3CegvMURDWrQBXM0BqY730vIklAQ0U4lrKHrFg5KRaKEU6zSj+RNMZkjIe0p2mIAyqdtFgqgwda8aAfCX1CBQv1+0SKAykngauTAVYj+dvLxb+8XqL8MydlYZwoGpLpQ37CoYpgXhP0mKBE8YkmmAimd4VkhAUmSpdZ0SXMfwr/Jx27huq1xnW92ryY1VEGe2AfHAIETkETXIEWaAMC7sEjeAYvxoPxZLwab9NoyZjN7IIfMD6+AJRWnO4=</latexit>

i�
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Figure 2. The support along the SK contour of forward and backward shocks, sourced by pairwise
operator insertions at t̂1 = t̂2 = 0 and t̂3 = t̂4 = T .

The arrangement of operators as in figure 2 corresponds to the following vertex functions:

G∆
42+(ŝ1, ŝ2) =

− ∂f4(s1) ∂f̃+
2 (s2)(

f4(s1)− f̃+
2 (s2)

)2


∆

=
[

1
1− ie2iδ

2 sin δ X
+

]2∆

G∆
42(ŝ1, ŝ2) ,

G∆
31−(ŝ3, ŝ4) =

− ∂f̃−3 (s1) ∂f1(s2)(
f̃−3 (s1)− f1(s2)

)2


∆

=
[

1
1− ie−iδ

2 sin δ X
−

]2∆

G∆
31(ŝ3, ŝ4) ,

(3.11)

where δ is the contour separation and serves as a regulator (see figure 1).
The dominant late-time contribution to the four-point function is now simply given by

performing the path integral over the ‘scramblon’ modes X±, while ignoring any other (not
exponentially growing) modes:

OTOCeik =
∫
dX+dX−

Z
G∆

42+(ŝ1, ŝ2)
G∆

42(ŝ1, ŝ2)
G∆

31−(ŝ3, ŝ4)
G∆

31(ŝ3, ŝ4)
eiSeik[X+,X−] = z−2∆ U(2∆, 1, z−1)

(3.12)
where the ‘cross ratio’ z = i eT

8C sin2 δ
and Z is a measure factor chosen such that a canonical

normalization is obtained (i.e., the integral is 1 to leading order in the large N expansion).
This result was obtained using very similar considerations in [11].

3.2 Two-dimensional CFTs6

To discuss a second maximally chaotic example, consider the vacuum block contribution
to the four-point function in a two-dimensional CFT. Again, one can formulate a theory
of reparametrizations, which naturally couple to stress tensors and encode the identity
conformal block. The reparametrization mode action arises due to the spontaneous breaking
of Virasoro symmetry by the vacuum (or the thermal state) and the conformal anomaly [12,
14, 26, 27]. It also arises as the action for ‘boundary gravitons’ in the path integral
quantization of AdS3 gravity, as well as the quantization of the Virasoro coadjoint orbit
diff(S1)/PSL(2,R) [13, 28–30]. The non-linear action can be found in these references. We

6We thank Ying Zhao for discussions on this section.
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only require the quadratic action for small reparametrizations δεI , which reads as follows
when written in terms of contour time:

iSquad = c

24π

∫
dsdσ

[1
2(∂s+irs∂σ)δεI (rs∂3

s+r3
s∂s)δεI+ 1

2(∂s−irs∂σ)δε̄I (rs∂3
s+r3

s∂s)δε̄I
]

(3.13)
where the complex time coordinate t ≡ t(s) and the spatial coordinate σ are related
to the holomorphic coordinates of the plane via (z, z̄) = (et+σ, e−t+σ).7 The derivatives
1
2(∂s ± irs∂σ) are contour-time versions of (anti-)holomorphic derivatives.

The action Squad has two copies of space-dependent SL(2,R) symmetries, one for each
of the terms in (3.13). We will focus on the ‘holomorphic’ first term, as it can be treated as
independent of the second copy. The zero modes are analogous to the Schwarzian theory,
but importantly they have arbitrary space-dependence:

δ+εI = X+(σ′) e−t(s) , δ−εI = X−(σ′) et(s)−T ,

δ+ε̄I = X̄+(σ′) e−t(s) , δ−ε̄I = X̄−(σ′) et(s)−T .
(3.14)

Considering again the combination of δ±εI appropriate for the OTOC calculation (and
similarly for δ±ε̄I), as in (3.8), we find by explicit evaluation of the quadratic action:

iSeik = − ic6 e−T
∫
dp
[
(1 + ip)X+(p)X−(p) + (1− ip)X̄+(p)X̄−(p)

]
(3.15)

where we decomposed into momentum modes, X±(σ′) =
∫
dp eipσ

′
X±(p). Note the zeros

at p = ±i.
Bilocal operators are again obtained by reparameterizing conformal two-point functions.

The relevant reparametrization consists of (two copies of) finite SL(2,R) transformation
whose infinitesimal form is (3.14). This is analogous to (two copies of) the expression (3.10).
The bilocal couplings to the scramblon modes for operators with conformal weights (h, h̄)
and (h′, h̄′) are:

Gh,h̄42+(ŝ1, σ̂1; ŝ2, σ̂2)

Gh,h̄42 (ŝ1, σ̂1; ŝ2, σ̂2)
=
(

1
1− ie2iδ

2 sin δ X
+(σ)

)2h( 1
1− ie2iδ

2 sin δ X̄
+(σ)

)2h̄

,

Gh
′,h̄′

31− (ŝ3, σ̂3; ŝ4, σ̂4)

Gh
′,h̄′

31 (ŝ3, σ̂3; ŝ4, σ̂4)
=
(

1
1− ie−iδ

2 sin δ X
−(σ′)

)2h′( 1
1− ie−iδ

2 sin δ X̄
−(σ′)

)2h̄′

,

(3.16)

where σ and σ′ are the spatial insertions of the operators in the future (at t = T ) and in
the past (at t = 0), respectively: σ̂1 = σ̂2 = σ, σ̂3 = σ̂4 = σ′. It is useful to write a ‘bulk’
representation of these vertex functions in terms of lightcone momentum wave functions [11].

7We are studying the theory on the cylinder: on the infinite spatial line at finite temperature with the
choice β = 2π. This explains the conformal mapping we employ.
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For example, the holomorphic parts of the bilocal operators can be written as:(
1

1− ie2iδ

2 sin δ X
+(σ)

)2h

= 1
Γ(2h)(2 sin δ)2h

∫ 0

−∞
dq+

1
−q+

Ψh
1(q+)Ψh

2(q+) e−iq+X+(σ)

(
1

1− ie−iδ

2 sin δ X
−(σ′)

)2h′

= 1
Γ(2h′)(2 sin δ)2h′

∫ 0

−∞
dp−

1
−p−

Ψh′
3 (p−)Ψh′

4 (p−) e−ip−X−(σ′)

(3.17)

where Ψh
j ≡ (xj)h e−xj with

x1 = −iq+e
−3iδ , x2 = iq+e

−iδ , x3 = ip−e
2iδ , x4 = −ip− . (3.18)

We can then write the holomorphic part of the eikonal four-point function as follows:

OTOC(holo)
eik

(
t̂1+σ̂1, t̂2+σ̂2, t̂3+σ̂3, t̂4+σ̂4

)
=

= (2sinδ)−2(h+h′)

Γ(2h)Γ(2h′)

∫
dX+dX−

Z

∫ 0

−∞
dq+dp−

[
Ψh

1(q+)Ψh
2(q+)

−q+

][
Ψh′

3 (p−)Ψh′
4 (p−)

−p−

]

×exp
{∫

dp

[(
− ic6 e

−T (1+ip)
)
X+(p)X−(p)−iq+e

ipσX+(p)−ip−eipσ
′
X−(p)

]}
= (2sinδ)−2(h+h′)

Γ(2h)Γ(2h′)

∫ 0

−∞
dq+dp−

[
Ψh

1(q+)Ψh
2(q+)

−q+

][
Ψh′

3 (p−)Ψh′
4 (p−)

−p−

]
exp

{6i
c

∫
dp
q+p−
1+ip e

T+ip(σ′−σ)
}

(3.19)
The integral in the exponential is determined by a ‘graviton’ pole at p = i, and evaluation
per residue gives:

OTOC(holo)
eik = (2 sin δ)−2(h+h′)

Γ(2h)Γ(2h′)

∫ 0

−∞
dq+dp−

[
Ψh

1(q+)Ψh
2(q+)

−q+

][
Ψh′

3 (p−)Ψh′
4 (p−)

−p−

]

× exp
{12πi

c
q+p−Θ(σ′ − σ) eT−(σ′−σ)

} (3.20)

A similar expression applies for the anti-holomorphic part of the four-point function, which
only depends on the combinations t̂i − σ̂i. It will involve an exponent proportional to
Θ(σ − σ′) eT−(σ−σ′). The full four-point function consists of the product of these two
expressions and evaluates to:

OTOC(holo)
eik OTOC(holo)

eik = z−2h′U

(
2h′, 1 + 2h′ − 2h, 1

z

)
× z̄−2h̄′U

(
2h̄′, 1 + 2h̄′ − 2h̄, 1

z̄

)
(3.21)

with

z ≡ −12πi
c

(2 sin δ)−2 Θ(σ′ − σ) eT+(σ−σ′) , z̄ ≡ −12πi
c

(2 sin δ)−2 Θ(σ − σ′) eT−(σ−σ′) .

(3.22)
The holomorphic and anti-holomorphic factors in (3.21) become 1 whenever the spatial
step functions vanish. The presence of the step functions can be understood by keeping
in mind that we only keep track of terms that grow exponentially as T →∞. We would
obtain terms with step functions of opposite support if we had considered T → −∞. In
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other words: the only exponentially growing term that is holomorphic has to depend on
T + (σ − σ′), which only exhibits exponential decay in space as long as σ − σ′ < 0. In [25],
equivalent expressions for analytic continuations of identity conformal blocks were obtained
using Lorentzian resummation methods (see also [31]).

4 The large q SYK model

A key question in the study of scrambling in large N systems is how to go away from the
best understood maximally chaotic case. While we currently lack the generalization of the
Schwarzian action to the case of sub-maximal chaos, we find that the X± scramblon modes
can be adapted to this case as well. Having understood the basic strategy in maximally
chaotic systems, we take inspiration from our previous calculations and we shall now adapt
this strategy in the large q SYK model, where the Lyapunov exponent is less than maximal.

4.1 Overview

The large q limit of SYK was introduced in [11]: starting from the SYK Hamiltonian,

H = (i)
q
2

∑
1≤i1<···<iq≤N

Ji1···iq χi1 · · ·χiq ,
〈
J2
i1···iq

〉
= (q − 1)!

N q−1 J2 ≡ 2q−1(q − 1)!
q N q−1 J 2 ,

(4.1)
one takes the limit N � q2 � 1, while holding J 2 fixed.8 One expands the usual collective
(G,Σ) variables as

G(τ, τ ′) = sgn(τ − τ ′)
2

[
1 + g(τ, τ ′)

q
+ . . .

]
, Σ(τ, τ ′) = J

2

q
sgn(τ − τ ′) eg(τ,τ ′)[1 + . . .] ,

(4.2)
and discovers a non-trivial interacting theory at O(1/q2). Indeed, the large N effective
action to leading non-trivial order in the 1/q expansion takes the form of a Liouville-type
theory; placed on the generalized Schwinger-Keldysh contour C, it takes the following form:

iS[g] = N

4q2

∫
ds1ds2

[1
4∂1g∂2g − J 2rs1rs2 e

g
]
, (4.3)

with rs ≡ idt(s)ds as in (3.5). The associated equation of motion is a Liouville equation,
whose solutions we will describe in more detail in the next subsection. Importantly, the
field g(s1, s2) obeys a symmetry condition g(s1, s2) = g(s2, s1) and the KMS conditions
g(s1, 4T + 2π) = g(s1, 0), g(4T + 2π, s2) = g(0, s2).

8A different large q limit was explored in [19, 20]. It would be interesting to study it using the methods
we develop here.
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In the large q SYK model, the result for the four-point function (2.2) at first non-trivial
order in 1/N for the arrangement (2.4) is known exactly [21, 22]:9

Fotoc(t1, t2, t3, t4) = Fexp(t1, t2, t3, t4) + Fpoly(t1, t2, t3, t4) ,

Fexp = −
2 cosh

(
v
2 (iπ + t1 + t2 − t3 − t4)

)
cos
(
πv
2
)

cosh
(
v
2 (t12 + iπ)

)
cosh

(
v
2 (t34 + iπ)

) ,
Fpoly =

2 tan
(
πv
2
)

πv
2 + cot

(
πv
2
)(1− v(iπ + t12)

2 coth
(
v
2 (iπ + t12)

))(1− v(iπ + t34)
2 coth

(
v
2 (iπ + t34)

))

− tan
(
πv

2

)
iv(iπ + t1 + t2 − t3 − t4)

coth
(
v
2 (iπ + t12)

)
coth

(
v
2 (iπ + t34)

) , (4.4)

where we introduced v as a proxy for J through the equation J = v/(2 cos(πv/2)).
Specifically, for our choice of configuration (2.4), it exhibits the following large T behavior:

Fotoc(t̂1, t̂2, t̂3, t̂4) = −e−
iπv
2 sec

(
πv

2

)3
evT − iv

2 tan
(
πv

2

)3
T +O

(
(evT )0

)
(4.5)

where the last line gives the asymptotics in a large T expansion with all higher order
corrections being of the form e−nvT with n = 0, 1, 2, . . .. We emphasize that our approach
straightforwardly reproduces the dependence of the OTOC on t12 and t34, and we have
demonstrated this explicitly. Here we are studying the simplest configuration of times for
presentation purposes.

We will develop an effective description of the large T behavior of the OTOC, using
similar methods as in the case of maximal chaos. The theory is based on the large q effective
action on the Schwinger-Keldysh contour, (4.3).

4.2 Thermal solution

Our starting point is the large q effective action (4.3) on the Schwinger-Keldysh contour.
The equation of motion is

1
2∂1∂2g(s1, s2) + J 2rs1rs2 e

g(s1,s2) = 0 . (4.6)

While g(s1, s2) is a single-valued, continuous field on the torus [0, 4T + 2π]2, it is convenient
to introduce the notation gIJ as a restriction of g defined on the region s ∈ I, s′ ∈ J where
I, J = 1, . . . , 5 are the labels of each segment on the SK contour shown in figure 1.

The thermal saddle point solution can be constructed as follows. First, since rs is
constant along the each contour segment, we can use the most general vacuum solution of
the Liouville equation to parametrize each gIJ separately as follows:

egIJ (s1,s2) = 1
J 2rs1rs2

F ′IJ(s1)G′IJ(s2)
(FIJ(s1)−GIJ(s2))2 (s1 ∈ I, s2 ∈ J) (4.7)

9The OTOC in refs. [21] and [22] differs by a factor of 1
4 due to the use of different normalizations for the

SYK fermion operators. We use the conventions of the latter, i.e., χ2
i = 1

2 . Note, however, that in (4.4) we
removed the normalization factor 1

4 thus obtained, as we defined F in (2.2) to be normalized by two-point
functions, which differs from the definition of F in [22].

– 11 –



J
H
E
P
0
3
(
2
0
2
3
)
1
4
2

These solutions are invariant under an SL(2,R)diag symmetry

FIJ(s) −→ aFIJ(s) + b

c FIJ(s) + d
, GIJ(s) −→ aGIJ(s) + b

cGIJ(s) + d
, ad− bc = 1 . (4.8)

Note that the Liouville action had a larger diff(S1) × diff(S1) symmetry, of which only
SL(2,R)diag is preserved by the solution. We give some more details about this symmetry
in appendix A (see also [32, 33] for a more thorough investigation).

The remaining task is to find (FIJ , GIJ) such that the solution respects the symmetry
and the boundary condition of gIJ . First, the symmetry g(s1, s2) = g(s2, s1) can be achieved
straightforwardly if we restrict to s1 > s2 (and hence I ≥ J) and extend the solution to the
other half using the desired symmetry. We find that the general solutions for FI , GI in terms
of the complex time t(s) are given by (up to SL(2,R)diag transformations of (FIJ , GIJ)):

FIJ(s) = tanh
(
vtI(s) + 2πvi

2 + cIJ

)
,

GIJ(s) = tanh
(
vtJ(s) + π(1 + v)i

2 + cIJ

)
,

(4.9)

where cIJ is an arbitrary constant, which depends only on the associated region (I, J).
Although gIJ is independent of the shifts cIJ , the latter play an important role in the
following discussion.

4.3 Quadratic action of fluctuations

To analyze the eikonal action in the T →∞ limit, we need to find near-zero eigenmodes
around the vacuum gIJ,vac constructed from above FIJ , GIJ . Semiclassically, we have to
analyze the following quadratic action

iSquad = N

4q2

∫∫
ds1ds2 δg

(
−1

4∂1∂2 −
1
2J

2rs1rs2 e
g
)
δg

≡ N

4q2 〈δg,Lδg〉 ,
(4.10)

where in the second line we defined a Liouville operator L =
(
−1

4∂1∂2 − 1
2J

2rs1rs2 e
g
)
as

a self-adjoint operator acting on the space of fluctuations δg with the real inner product
〈δg1, δg2〉 =

∫∫
ds1ds2 δg1(s1, s2)δg2(s1, s2).10

Analogous to the Schwarzian case discussed in section 3.1, one can guess two near-
zero eigenmodes δ±g in the eikonal limit, each generated from the SL(2,R) shocks on the
segments I = 2, 3 and I = 3, 4:

FIJ −→ FIJ+(χI2+χI3) X+(1−FIJ)2

2+X+(1−FIJ)−(χI3+χI4) e−vTX−(1+FIJ)2

2+e−vTX−(1+FIJ)

GIJ −→ GIJ+(χJ2+χJ3) X+(1−GIJ)2

2+X+(1−GIJ)−(χJ3+χJ4) e−vTX−(1+GIJ)2

2+e−vTX−(1+GIJ)

(4.11)

10In Euclidean signature L is self-adjoint and δg is real. On the SK contour both of them get analytically
continued to complex configurations and ultimately will give us complex results.
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<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

�g+
<latexit sha1_base64="yk3bZlazUlLeBY1tqyrQIYU7eUg="></latexit>

�g�
<latexit sha1_base64="k10ICoCTq0z4pewiGmMh7zB6M98="></latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

s = 0
<latexit sha1_base64="/1IG9tSXGUeDRwjwyjRXraifkUc=">AAACHnicbVBLS8NAGNz4rPUV9eglWAQPUpI+c1EKXjxWsA9IQtlsN+3SzYPdjVBCfokX/4oXD4oInvTfuElz0NaBhWFmvt1vx40o4ULXv5W19Y3Nre3STnl3b//gUD067vMwZgj3UEhDNnQhx5QEuCeIoHgYMQx9l+KBO7vJ/MEDZpyEwb2YR9jx4SQgHkFQSGmkNhM7v8RiE9dJ9KputvV681KvtoxWrdaQpGG22mY9tX0opq6X8PRKT0dqRUZzaKvEKEgFFOiO1E97HKLYx4FAFHJuGXoknAQyQRDFadmOOY4gmsEJtiQNoI+5k+Sbpdq5VMaaFzJ5AqHl6u+JBPqcz31XJrMl+bKXif95Viw800lIEMUCB2jxkBdTTYRa1pU2JgwjQeeSQMSI3FVDU8ggErLRsizBWP7yKunXqka9WrtrVDrXRR0lcArOwAUwQBt0wC3ogh5A4BE8g1fwpjwpL8q78rGIrinFzAn4A+XrB1YunuM=</latexit>

s = 4T+�
<latexit sha1_base64="qTLNa42k1Ah28wsLZW2PDLcYKKU="></latexit>

I = 1
<latexit sha1_base64="EjxPYfkJTQ9LHWpz6RW8bN3csmU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJEuYnXSSIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JRzOO0Q/pQPI+Z9RY6eHuyusWS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPQv/ZTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TRqXsnZUr9+el6nUWRx6O4BhOwYMLqMIt1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/AJB3jU8=</latexit>

I = 2
<latexit sha1_base64="O9I6bexJfKaE46wmR3EyY6XEc3Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJCHMTnqTIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13lx8Lro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1fKpRsEl1g03AluxQhr6Apv+6GbqN59QaR7JRzOOsRvSgeQBZ9RY6eHuqtIrltyyOwNZJl5GSpCh1it+dfoRS0KUhgmqddtzY9NNqTKcCZwUOonGmLIRHWDbUklD1N10duqEnFilT4JI2ZKGzNTfEykNtR6Hvu0MqRnqRW8q/ue1ExNcdlMu48SgZPNFQSKIicj0b9LnCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjUrZOytX7s9L1essjjwcwTGcggcXUIVbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AJH7jVA=</latexit>

I = 3
<latexit sha1_base64="gXQWuofKChHkyGuPJVkzJq2om40=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4SQRslYKNdRGMCyRH2NnvJkr29Y3dOCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5ldW19Y38ZmFre2d3r7h/8GjiVDPeYLGMdSughkuheAMFSt5KNKdRIHkzGF5P/eYT10bE6gFHCfcj2lciFIyile5vL6vdYsktuzOQZeJlpAQZ6t3iV6cXszTiCpmkxrQ9N0F/TDUKJvmk0EkNTygb0j5vW6poxI0/np06ISdW6ZEw1rYUkpn6e2JMI2NGUWA7I4oDs+hNxf+8dorhhT8WKkmRKzZfFKaSYEymf5Oe0JyhHFlCmRb2VsIGVFOGNp2CDcFbfHmZPFbKXrVcuTsr1a6yOPJwBMdwCh6cQw1uoA4NYNCHZ3iFN0c6L8678zFvzTnZzCH8gfP5A5N/jVE=</latexit>

I = 4
<latexit sha1_base64="km4+PESwnBfXuUaffHm/mUXeNCU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0Y0IsS8KK3iOYByRJmJ73JkNnZZWZWCCGf4MWDIl79Im/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDP1m0+oNI/loxkl6Ee0L3nIGTVWeri7qnQLRbfkzkCWiZeRImSodQtfnV7M0gilYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2VNIItT+enTohp1bpkTBWtqQhM/X3xJhGWo+iwHZG1Az0ojcV//PaqQkv/TGXSWpQsvmiMBXExGT6N+lxhcyIkSWUKW5vJWxAFWXGppO3IXiLLy+TRrnknZfK95Vi9TqLIwfHcAJn4MEFVOEWalAHBn14hld4c4Tz4rw7H/PWFSebOYI/cD5/AJUDjVI=</latexit>

I = 5
<latexit sha1_base64="4ZfiZEP9JYydmap3XtcFVV5IQrA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd2o6EUJeNFbRPOAZAmzk95kyOzsMjMrhCWf4MWDIl79Im/+jZPHQRMLGoqqbrq7gkRwbVz321laXlldW89t5De3tnd2C3v7dR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbsZ+4wmV5rF8NMME/Yj2JA85o8ZKD3dX551C0S25E5BF4s1IEWaodgpf7W7M0gilYYJq3fLcxPgZVYYzgaN8O9WYUDagPWxZKmmE2s8mp47IsVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGln3GZpAYlmy4KU0FMTMZ/ky5XyIwYWkKZ4vZWwvpUUWZsOnkbgjf/8iKpl0veaal8f1asXM/iyMEhHMEJeHABFbiFKtSAQQ+e4RXeHOG8OO/Ox7R1yZnNHMAfOJ8/loeNUw==</latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

5
<latexit sha1_base64="ZSUs1TdpT3FtQB0aD3LCfwFrArk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGRU8S8OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6le9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4DHjLk=</latexit>

2
<latexit sha1_base64="7Bvb0YsYuaFKXOPEaoATshClBgc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWatb65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AXw7jLY=</latexit>

1
<latexit sha1_base64="wgpxXQpFv13GprAyPmN8frnZEPI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1GtNS8r9Zs8jiKcwCmcgwdXUIc7aEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AHq3jLU=</latexit>

X+
<latexit sha1_base64="18HRF+q+bGuw4TTD5JE6hP5UIfA="></latexit>

X�
<latexit sha1_base64="ge7xEC5SsB1TAG6WElzzkOZ/xbc="></latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>

E7<latexit sha1_base64="OwJ83xbR4b0IYS7e65Z3YEEgsCU=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWqlupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueSclMo3lULtYlFHFg7gEI7BgSrU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCzma8A==</latexit>

E8<latexit sha1_base64="jZs0FpoBmGwrxZQ6zjj0dAjduDM=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWrFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpQdWNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDL6a8Q==</latexit>

E9<latexit sha1_base64="UoQI0ii66S9lGII5M9i+d5SGs1Y=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWtFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlSrXsFOekUlkQ5zS56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04NyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDkOa8g==</latexit>

E10<latexit sha1_base64="aEfsTT11V5ugjJNhkUfRzIYHyDM=">AAACGHicdVBLSwMxGMz6rPW16tFLsAgeZN3UFfUiBRE8VrAP2C5LNk3b0OyDJCuUZX+GF/+KFw+KeO3Nf2P6WFDRgcAwM1/yZYKEM6ls+9NYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fu0AS8pZRBuKKU7biaA4DDhtBcPrid96oEKyOLpXo4R6Ie5HrMcIVlryzZOsM73EFf3Ay2wLVZ3LKjqeEceZE3SW3/gZsvPcNytFCBYhWIQgsuwpKmCOum+OO92YpCGNFOFYShfZifIyLBQjnOblTippgskQ96mraYRDKr1sulMOD7XShb1Y6BMpOFW/T2Q4lHIUBjoZYjWQv72J+Jfnpqp34WUsSlJFIzJ7qJdyqGI4aQl2maBE8ZEmmAimd4VkgAUmSndZ1iUUP4X/k2bVQqdW9c6p1K7mdZTAPjgARwCBc1ADt6AOGoCAR/AMXsGb8WS8GO/Gxyy6YMxn9sAPGOMvWN2cMA==</latexit>

4
<latexit sha1_base64="hLedzxjBtb8tEZtMTLN9RN62mmM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe1flSqNaqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB39DjLg=</latexit>

3
<latexit sha1_base64="udqvG3ySf3aYpOYytPGiabxfPYw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe9VypXFVqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB32/jLc=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>

E7<latexit sha1_base64="OwJ83xbR4b0IYS7e65Z3YEEgsCU=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWqlupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueSclMo3lULtYlFHFg7gEI7BgSrU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCzma8A==</latexit>

E8<latexit sha1_base64="jZs0FpoBmGwrxZQ6zjj0dAjduDM=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWrFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpQdWNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDL6a8Q==</latexit>

E9<latexit sha1_base64="UoQI0ii66S9lGII5M9i+d5SGs1Y=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWtFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlSrXsFOekUlkQ5zS56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04NyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDkOa8g==</latexit>

E10<latexit sha1_base64="aEfsTT11V5ugjJNhkUfRzIYHyDM=">AAACGHicdVBLSwMxGMz6rPW16tFLsAgeZN3UFfUiBRE8VrAP2C5LNk3b0OyDJCuUZX+GF/+KFw+KeO3Nf2P6WFDRgcAwM1/yZYKEM6ls+9NYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fu0AS8pZRBuKKU7biaA4DDhtBcPrid96oEKyOLpXo4R6Ie5HrMcIVlryzZOsM73EFf3Ay2wLVZ3LKjqeEceZE3SW3/gZsvPcNytFCBYhWIQgsuwpKmCOum+OO92YpCGNFOFYShfZifIyLBQjnOblTippgskQ96mraYRDKr1sulMOD7XShb1Y6BMpOFW/T2Q4lHIUBjoZYjWQv72J+Jfnpqp34WUsSlJFIzJ7qJdyqGI4aQl2maBE8ZEmmAimd4VkgAUmSndZ1iUUP4X/k2bVQqdW9c6p1K7mdZTAPjgARwCBc1ADt6AOGoCAR/AMXsGb8WS8GO/Gxyy6YMxn9sAPGOMvWN2cMA==</latexit>

Figure 3. The bilocal version of figure 2, as required for the large q SYK model. Shaded regions
show where the fluctuations δ±g(s1, s2) have non-zero support. By symmetry, we can always focus
on the triangle s1 > s2.

We will also use the following notation to single out the two shocks:

F̃+
IJ =FIJ+(χI2+χI3) X+(1−FIJ)2

2+X+(1−FIJ) , F̃−IJ =FIJ−(χI3+χI4) e−vTX−(1+FIJ)2

2+e−vTX−(1+FIJ) ,

G̃+
IJ =GIJ+(χJ2+χJ3) X+(1−GIJ)2

2+X+(1−GIJ) , G̃−IJ =GIJ−(χJ3+χJ4) e−vTX−(1+GIJ)2

2+e−vTX−(1+GIJ) .

(4.12)

For the moment, we restrict to the transformations linearized in X±:

δ+FIJ(s) = (1− FIJ(s))2

2 (χI2 + χI3)

δ+GIJ(s) = (1−GIJ(s))2

2 (χJ2 + χJ3)

δ−FIJ(s) = −(1 + FIJ(s))2

2 e−vT (χI3 + χI4)

δ−GIJ(s) = −(1 +GIJ(s))2

2 e−vT (χJ3 + χJ4)

(4.13)

The factors of e−vT in the transformations generating δ−g are chosen such that δ−g is finite
(normalizable) when t1 ∼ t2 ∼ T →∞ (see below, (4.17)).

We illustrate the support of the shocks along the contour in figure 2. Note that because
of the SL(2,R)diag invariance, there are 12 (out of 25) non-zero regions (I, J) for each δ±g
(and hence 6 regions for s1 > s2) as shown in figure 3.

Importantly, δ±g derived from the above shock solutions does not obey the KMS
condition in general. In order to remedy this, we can tune the cIJ in a specific way for the
forward and backward propagating shocks, such that the KMS condition is satisfied. The
unique solution up to an overall constant shift in the non-zero regions is given by

c+,21 = c+,31 = iπ(1− v)
2 , c+,42 = c+,52 = c+,43 = c+,53 = 0 ,

c−,53 = c−,54 = − iπ(1− v)
2 , c−,31 = c−,41 = c−,32 = c−,42 = 0 .

(4.14)
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Physically, the freedom to choose c±,IJ is equivalent to the freedom of rescaling δ±gIJ →
A±,IJδ±gIJ in each region. This understanding leads to the following simple expression for
δ±g (again for I ≥ J):

δ±gIJ = A±,IJ ψ
e
v(i(t1 − t2)) e±v((1∓1)T−t1−t2)/2

A+,IJ =


e−

iπv
2 (I, J) = (2, 1), (3, 1)

e−
3iπv

2 (I, J) = (4, 2), (5, 2), (4, 3), (5, 3)
0 otherwise

,

A−,IJ =


−e

3iπv
2 (I, J) = (3, 1), (4, 1), (3, 2), (4, 2)

−e
5iπv

2 (I, J) = (5, 3), (5, 4)
0 otherwise

(4.15)

where we are using the notation of [22], i.e., ψev(x) is an even eigenfunction of the Liouville
operator L of the form

ψev(x) = 1
cos
(
v
2 (π − x)

) . (4.16)

An important point about (4.15) is that we could have just written it down as an Ansatz
from the requirement t near-zero modes and then determined the A±,IJ from consistency.
Indeed this is the method we will follow in the SYK chain, where there is no apparent
symmetry controlling scrambling.

It is straightforward to confirm that Lδ±gIJ = 0 away from the boundaries between
different regions. Note that in this way of writing the eigenmodes, the factors e−vT in the
normalization of δ−g follow trivially by demanding that they be finite as t1 ∼ t2 ∼ T →∞.
Indeed, we find the following expressions for the ‘norms’ of the fluctuations:

〈δ+g,δ+g〉=
16
v2 e

−2πiv(cos(πv)+sin(πv))
[
log
(

2cos
(
πv

2

))
cos(πv)− 1−πv sin(πv)

2

]
+O(e−vT )

〈δ−g,δ−g〉=
16
v2 e

3πiv
[
log
(

2cos
(
πv

2

))
cos(πv)− 1−πv sin(πv)

2

]
+O(e−vT ) . (4.17)

This confirms that the prefactors are chosen such as to ensure normalizability at large T .
For our later analysis, it will also be important to note that arg(〈δ+g, δ+g〉〈δ−g, δ−g〉) = iπv

at large T . Relatedly, note that δg±(t1, t2) is normalized such that δg+(0, 0) = O(1),
δg+(T, T ) = O(e−vT ), and vice versa for δg−.

4.4 Derivation of the eikonal action

The remaining task is to perform a degenerate perturbation theory using δ±g and obtain
the nearly-zero eigenmodes of L and hence the eikonal action. We first emphasize that δ±g
would have been ‘exact’ zero eigenmodes if they were continuous function on the whole
range of s1, s2. However, the fields δ±g are discontinuous along the boundaries between the
vanishing and non-vanishing regions (illustrated as colored edges in figure 3). Therefore,
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non-zero contributions to the action are generated when the derivative operator −1
4∂1∂2 ∈ L

acts on such configurations and generates boundary terms.11

We first argue that the ‘diagonal’ contributions vanish, i.e., 〈δ+g,Lδ+g〉=〈δ−g,Lδ−g〉=0.
This can be understood as follows. There are two classes of non-zero contributions to Lδ±g
coming either from the edges or from the vertices (which are the intersection points of
edges). The former (edge) contribution is given by

〈δg, ∂1∂2δg〉|edges =
∑

E∈ edges

∫
E
ds

1
2(δgavg)∂s(δgdiff)

=
∑

V ∈ vertices

1
2
[
−(δg)2|(+,+) − (δg)2|(−,−) + (δg)2|(+,−) + (δg)2|(−,+)

]
(4.18)

where δgavg and δgdiff are averages and differences along the discontinuity of δg at the edge
and s is a canonical integration direction along the edge. Since one side of the discontinuity
is always 0, each edge integral reduces to boundary contributions. The (±,±) notation in
the second line denotes the limiting value of (δg)2 on the vertices approaching from the
direction (±,±).

The vertex contribution comes from the delta-function generated by the action of ∂1∂2
on the characteristic function. This directly gives

〈δg, ∂1∂2δg〉|vertices =
∑

V ∈ vertices

1
2
[
(δg)2|(+,+) + (δg)2|(−,−) − (δg)2|(+,−) − (δg)2|(−,+)

]
.

(4.19)
Therefore, we see that the contributions from edges and vertices cancel each other for the
‘diagonal’ fluctuations.

Next we compute the off-diagonal elements 〈δ−g,Lδ+g〉 = 〈δ+g,Lδ−g〉, which will give
non-vanishing contributions. As before, the action of L on δ±g gives edge and vertex contri-
butions, but now they no longer cancel each other. As shown in figure 4, illustrating the case
of 〈δ−g,Lδ+g〉, there are 10 edges and 2 vertices. Summing up their contributions, we find:

〈δ−g,Lδ+g〉 = −1
4

 ∑
E∈ edges

∫
E
ds δ−g ∂sδ+gdiff +

∑
V ∈ vertices

(δ−g δ+g|(+,+) + . . . )


= 2 cos

(
πv

2

)
e
iπv
2 −vT +O(e−2vT )

(4.20)

The contribution from 〈δ+g,Lδ−g〉 is identical. This implies that the eikonal action for the
overlapping shocks δg = X+δ+g +X−δ−g is given by

iSeik = N

q2 cos
(
πv

2

)
e
iπv
2 −vT X+X− (4.21)

11To handle this technicality, it is convenient to define a characteristic function χIJ(s1, s2) which is 1 in
the (I, J) region and 0 outside of the region, and use the relation δ±g =

∑
I,J

χIJδ±gIJ .
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s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

�g+
<latexit sha1_base64="yk3bZlazUlLeBY1tqyrQIYU7eUg="></latexit>

�g�
<latexit sha1_base64="k10ICoCTq0z4pewiGmMh7zB6M98="></latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

s = 0
<latexit sha1_base64="/1IG9tSXGUeDRwjwyjRXraifkUc=">AAACHnicbVBLS8NAGNz4rPUV9eglWAQPUpI+c1EKXjxWsA9IQtlsN+3SzYPdjVBCfokX/4oXD4oInvTfuElz0NaBhWFmvt1vx40o4ULXv5W19Y3Nre3STnl3b//gUD067vMwZgj3UEhDNnQhx5QEuCeIoHgYMQx9l+KBO7vJ/MEDZpyEwb2YR9jx4SQgHkFQSGmkNhM7v8RiE9dJ9KputvV681KvtoxWrdaQpGG22mY9tX0opq6X8PRKT0dqRUZzaKvEKEgFFOiO1E97HKLYx4FAFHJuGXoknAQyQRDFadmOOY4gmsEJtiQNoI+5k+Sbpdq5VMaaFzJ5AqHl6u+JBPqcz31XJrMl+bKXif95Viw800lIEMUCB2jxkBdTTYRa1pU2JgwjQeeSQMSI3FVDU8ggErLRsizBWP7yKunXqka9WrtrVDrXRR0lcArOwAUwQBt0wC3ogh5A4BE8g1fwpjwpL8q78rGIrinFzAn4A+XrB1YunuM=</latexit>

s = 4T+�
<latexit sha1_base64="qTLNa42k1Ah28wsLZW2PDLcYKKU="></latexit>

I = 1
<latexit sha1_base64="EjxPYfkJTQ9LHWpz6RW8bN3csmU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJEuYnXSSIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13VxALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6GbqN59QaR7JRzOO0Q/pQPI+Z9RY6eHuyusWS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPQv/ZTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TRqXsnZUr9+el6nUWRx6O4BhOwYMLqMIt1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/AJB3jU8=</latexit>

I = 2
<latexit sha1_base64="O9I6bexJfKaE46wmR3EyY6XEc3Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9KwIveIpoHJCHMTnqTIbOzy8ysEJZ8ghcPinj1i7z5N06SPWhiQUNR1U13lx8Lro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1fKpRsEl1g03AluxQhr6Apv+6GbqN59QaR7JRzOOsRvSgeQBZ9RY6eHuqtIrltyyOwNZJl5GSpCh1it+dfoRS0KUhgmqddtzY9NNqTKcCZwUOonGmLIRHWDbUklD1N10duqEnFilT4JI2ZKGzNTfEykNtR6Hvu0MqRnqRW8q/ue1ExNcdlMu48SgZPNFQSKIicj0b9LnCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjUrZOytX7s9L1essjjwcwTGcggcXUIVbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AJH7jVA=</latexit>

I = 3
<latexit sha1_base64="gXQWuofKChHkyGuPJVkzJq2om40=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4SQRslYKNdRGMCyRH2NnvJkr29Y3dOCCE/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCCRwqDrfju5ldW19Y38ZmFre2d3r7h/8GjiVDPeYLGMdSughkuheAMFSt5KNKdRIHkzGF5P/eYT10bE6gFHCfcj2lciFIyile5vL6vdYsktuzOQZeJlpAQZ6t3iV6cXszTiCpmkxrQ9N0F/TDUKJvmk0EkNTygb0j5vW6poxI0/np06ISdW6ZEw1rYUkpn6e2JMI2NGUWA7I4oDs+hNxf+8dorhhT8WKkmRKzZfFKaSYEymf5Oe0JyhHFlCmRb2VsIGVFOGNp2CDcFbfHmZPFbKXrVcuTsr1a6yOPJwBMdwCh6cQw1uoA4NYNCHZ3iFN0c6L8678zFvzTnZzCH8gfP5A5N/jVE=</latexit>

I = 4
<latexit sha1_base64="km4+PESwnBfXuUaffHm/mUXeNCU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0Y0IsS8KK3iOYByRJmJ73JkNnZZWZWCCGf4MWDIl79Im/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDP1m0+oNI/loxkl6Ee0L3nIGTVWeri7qnQLRbfkzkCWiZeRImSodQtfnV7M0gilYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2VNIItT+enTohp1bpkTBWtqQhM/X3xJhGWo+iwHZG1Az0ojcV//PaqQkv/TGXSWpQsvmiMBXExGT6N+lxhcyIkSWUKW5vJWxAFWXGppO3IXiLLy+TRrnknZfK95Vi9TqLIwfHcAJn4MEFVOEWalAHBn14hld4c4Tz4rw7H/PWFSebOYI/cD5/AJUDjVI=</latexit>

I = 5
<latexit sha1_base64="4ZfiZEP9JYydmap3XtcFVV5IQrA=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd2o6EUJeNFbRPOAZAmzk95kyOzsMjMrhCWf4MWDIl79Im/+jZPHQRMLGoqqbrq7gkRwbVz321laXlldW89t5De3tnd2C3v7dR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMbsZ+4wmV5rF8NMME/Yj2JA85o8ZKD3dX551C0S25E5BF4s1IEWaodgpf7W7M0gilYYJq3fLcxPgZVYYzgaN8O9WYUDagPWxZKmmE2s8mp47IsVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGln3GZpAYlmy4KU0FMTMZ/ky5XyIwYWkKZ4vZWwvpUUWZsOnkbgjf/8iKpl0veaal8f1asXM/iyMEhHMEJeHABFbiFKtSAQQ+e4RXeHOG8OO/Ox7R1yZnNHMAfOJ8/loeNUw==</latexit>

Re(t)
<latexit sha1_base64="B3cSgYo7Hxb8p9QJKEXzffoJ/eU=">AAAB83icbVBNS8NAEN3Ur1q/qh69BItQLyWpgp6k4MVjFVsLTSib7aRdutmE3YlYQv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFySCa3Scb6uwsrq2vlHcLG1t7+zulfcP2jpOFYMWi0WsOgHVILiEFnIU0EkU0CgQ8BCMrqf+wyMozWN5j+ME/IgOJA85o2gkz0N4wuwOJlU87ZUrTs2ZwV4mbk4qJEezV/7y+jFLI5DIBNW66zoJ+hlVyJmASclLNSSUjegAuoZKGoH2s9nNE/vEKH07jJUpifZM/T2R0UjrcRSYzojiUC96U/E/r5tieOlnXCYpgmTzRWEqbIztaQB2nytgKMaGUKa4udVmQ6ooQxNTyYTgLr68TNr1mntWq9+eVxpXeRxFckSOSZW45II0yA1pkhZhJCHP5JW8Wan1Yr1bH/PWgpXPHJI/sD5/ANQ5kYc=</latexit>

Im(t)
<latexit sha1_base64="8SsBIC4wehu91MCvUnXmhnkGH7c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL2W3CnqSghe9VbC10F1KNs22oUl2SWbFsvRvePGgiFf/jDf/jWm7B219MPB4b4aZeWEiuAHX/XYKK6tr6xvFzdLW9s7uXnn/oG3iVFPWorGIdSckhgmuWAs4CNZJNCMyFOwhHF1P/YdHpg2P1T2MExZIMlA84pSAlXwf2BNkt3JShdNeueLW3BnwMvFyUkE5mr3yl9+PaSqZAiqIMV3PTSDIiAZOBZuU/NSwhNARGbCupYpIZoJsdvMEn1ilj6NY21KAZ+rviYxIY8YytJ2SwNAselPxP6+bQnQZZFwlKTBF54uiVGCI8TQA3OeaURBjSwjV3N6K6ZBoQsHGVLIheIsvL5N2vead1ep355XGVR5HER2hY1RFHrpADXSDmqiFKErQM3pFb07qvDjvzse8teDkM4foD5zPH9KokYY=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

�i�
<latexit sha1_base64="BkE+gFOIFAzENehH38WmT0Qhk+I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgp6k4MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortS94L0BD++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/Nzp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MbPuExSg5ItFoWpICYms9/JgCtkRkwsoUxxeythI6ooMzahkg3BW355lbRqVe+yWnu4qtRv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wf0TI9O</latexit>

5
<latexit sha1_base64="ZSUs1TdpT3FtQB0aD3LCfwFrArk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGRU8S8OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6le9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4DHjLk=</latexit>

2
<latexit sha1_base64="7Bvb0YsYuaFKXOPEaoATshClBgc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWatb65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AXw7jLY=</latexit>

1
<latexit sha1_base64="wgpxXQpFv13GprAyPmN8frnZEPI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1GtNS8r9Zs8jiKcwCmcgwdXUIc7aEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AHq3jLU=</latexit>

X+
<latexit sha1_base64="18HRF+q+bGuw4TTD5JE6hP5UIfA="></latexit>

X�
<latexit sha1_base64="ge7xEC5SsB1TAG6WElzzkOZ/xbc="></latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1
<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2
<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3
<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4
<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1
<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2
<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5
<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6
<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>

E7
<latexit sha1_base64="OwJ83xbR4b0IYS7e65Z3YEEgsCU=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWqlupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueSclMo3lULtYlFHFg7gEI7BgSrU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCzma8A==</latexit>

E8
<latexit sha1_base64="jZs0FpoBmGwrxZQ6zjj0dAjduDM=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWrFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgzmly1asmvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpQdWNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDL6a8Q==</latexit>

E9
<latexit sha1_base64="UoQI0ii66S9lGII5M9i+d5SGs1Y=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZWtFupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlSrXsFOekUlkQ5zS56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04NyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwBnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FDkOa8g==</latexit>

E10
<latexit sha1_base64="aEfsTT11V5ugjJNhkUfRzIYHyDM=">AAACGHicdVBLSwMxGMz6rPW16tFLsAgeZN3UFfUiBRE8VrAP2C5LNk3b0OyDJCuUZX+GF/+KFw+KeO3Nf2P6WFDRgcAwM1/yZYKEM6ls+9NYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fu0AS8pZRBuKKU7biaA4DDhtBcPrid96oEKyOLpXo4R6Ie5HrMcIVlryzZOsM73EFf3Ay2wLVZ3LKjqeEceZE3SW3/gZsvPcNytFCBYhWIQgsuwpKmCOum+OO92YpCGNFOFYShfZifIyLBQjnOblTippgskQ96mraYRDKr1sulMOD7XShb1Y6BMpOFW/T2Q4lHIUBjoZYjWQv72J+Jfnpqp34WUsSlJFIzJ7qJdyqGI4aQl2maBE8ZEmmAimd4VkgAUmSndZ1iUUP4X/k2bVQqdW9c6p1K7mdZTAPjgARwCBc1ADt6AOGoCAR/AMXsGb8WS8GO/Gxyy6YMxn9sAPGOMvWN2cMA==</latexit>

4
<latexit sha1_base64="hLedzxjBtb8tEZtMTLN9RN62mmM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe1flSqNaqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB39DjLg=</latexit>

3
<latexit sha1_base64="udqvG3ySf3aYpOYytPGiabxfPYw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv77SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpFUpe9VypXFVqt1mceThDM7hEjy4hhrcQx2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB32/jLc=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 i
<latexit sha1_base64="dmRCu/KCfMQMms+Q7D09KyCLLsY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3uf9csWrenPgVeLnpAI5Gv3yV2+gaBozaakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVSSmJkgm187xWdOGeBIaVfS4rn6eyIjsTGTOHSdMbEjs+zNxP+8bmqj6yDjMkktk3SxKEoFtgrPXscDrhm1YuIIoZq7WzEdEU2odQGVXAj+8surpHVR9WvVy/tapX6Tx1GEEziFc/DhCupwBw1oAoVHeIZXeEMKvaB39LFoLaB85hj+AH3+AKOLjy4=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

 j
<latexit sha1_base64="5Iu/D6TJLvWa26a2RjDYhYXC5Xw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVRY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6UPjy8=</latexit>

s1
<latexit sha1_base64="1RWc7C0Sumj8AZJqF+H+E/9n5OI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPtev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vklat6l1Ua/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAFYI2f</latexit>

s2
<latexit sha1_base64="Qbt6d+csUNs49FGehjHzaQjR7/M=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPu1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa1a1buo1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAG5I2g</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

4T
<latexit sha1_base64="VUfJigv2SPBOis8X1bdm8GvYW/I=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKezGgJ4k4MVjlLwgCWF20psMmZ1dZmaFsOQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7/FhwbVz328ltbG5t7+R3C3v7B4dHxeOTlo4SxbDJIhGpjk81Ci6xabgR2IkV0tAX2PYnd3O//YRK80g2zDTGfkhHkgecUWOlx2pjUCy5ZXcBsk68jJQgQ31Q/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmuOmnXMaJQcmWi4JEEBOR+dtkyBUyI6aWUKa4vZWwMVWUGRtOwYbgrb68TlqVsndVrjxUS7XbLI48nME5XIIH11CDe6hDExgE8Ayv8OZMnBfn3flYtuacbOYU/sD5/AEjuo0W</latexit>

3T
<latexit sha1_base64="TpBNEj+Yv8aGX7HB+Nb0KK+vpyk=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKewmgp4k4MVjlLwgWcLsZDYZMju7zPQKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkQKg6777eQ2Nre2d/K7hb39g8Oj4vFJy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvpv77SeujYhVAycJ9yM6VCIUjKKVHquNfrHklt0FyDrxMlKCDPV+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8MafCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslctVx6uSrXbLI48nME5XIIH11CDe6hDExiE8Ayv8OaMnRfn3flYtuacbOYU/sD5/AEiNY0V</latexit>

2T
<latexit sha1_base64="iFgx8uW9QqXmd52sqPy2yIfdfv0=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx6r9AvaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nbX1jc2t7cJOcXdv/+CwdHTc0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHsuGmSToR3QoecgZNVZ6rDb6pbJbcecgq8TLSRly1Pulr94gZmmE0jBBte56bmL8jCrDmcBpsZdqTCgb0yF2LZU0Qu1n80un5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwxs+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpyiDcFbfnmVtKoV77JSfbgq127zOApwCmdwAR5cQw3uoQ5NYBDCM7zCmzN2Xpx352PRuubkMyfwB87nDyCwjRQ=</latexit>

T
<latexit sha1_base64="8s1GIuYFvGpRvdQRwkZh8iGdmiw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgbwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328ltbG5t7+R3C3v7B4dHxeOTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G93O//YRK81g2zCRBP6JDyUPOqLFSvdEvltyyuwBZJ15GSpCh1i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1Wu1K9L1bssjjycwTlcggc3UIUHqEETGCA8wyu8OY/Oi/PufCxbc042cwp/4Hz+AK/DjNg=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

4T+�
<latexit sha1_base64="Xy3yGy5W5CmopN+d638kZGucOjE=">AAAB83icbVDLSgNBEJyNrxhfUY9eJgZBEMJuDOhJAl48RsgLskuYnXSSIbMPZnqFsOQ3vHhQxKs/482/cZLsQRMLGoqqbrq7/FgKjbb9beU2Nre2d/K7hb39g8Oj4vFJW0eJ4tDikYxU12capAihhQIldGMFLPAldPzJ/dzvPIHSIgqbOI3BC9goFEPBGRrJrTXd0pVbcn1A1i+W7Yq9AF0nTkbKJEOjX/xyBxFPAgiRS6Z1z7Fj9FKmUHAJs4KbaIgZn7AR9AwNWQDaSxc3z+iFUQZ0GClTIdKF+nsiZYHW08A3nQHDsV715uJ/Xi/B4a2XijBOEEK+XDRMJMWIzgOgA6GAo5wawrgS5lbKx0wxjiamggnBWX15nbSrFee6Un2slet3WRx5ckbOySVxyA2pkwfSIC3CSUyeySt5sxLrxXq3PpatOSubOSV/YH3+AF7AkJc=</latexit>

E1
<latexit sha1_base64="upSXNhOXkHYaHxfzfT6s0NAFt0M=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkz44i6kYIILivYVpgOJZOmbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9ycIOFMKsv6NAoLi0vLK8XV0tr6xuaWub3TlHEqCG2QmMfiNsCSchbRhmKK09tEUBwGnLaC4cXEb91RIVkc3ahRQv0Q9yPWYwQrLXXMStbOL/FEP/Azq2o77pljV6bEdWfEPh5fduxxxyzPE2ieQPMEsqtWjjLMUO+YH+1uTNKQRopwLKVnW4nyMywUI5yOS+1U0gSTIe5TT9MIh1T6Wb7QGB1opYt6sdAnUihXv09kOJRyFAY6GWI1kL+9ifiX56Wqd+pnLEpSRSMyfaiXcqRiNKkIdZmgRPGRJpgIpndFZIAFJkoXWdIlzH+K/idNp2ofVZ1rt1w7n9VRhD3Yh0Ow4QRqcAV1aACBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CAhua6g==</latexit>

E2
<latexit sha1_base64="2DCzplHrN1gLDQLBOtH5jXOlMtE=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZsaJupCCCywq2FdqhZNK0Dc1khiQjlGF+wo2/4saFIm4Fd/6N6WNARQ8EDuecm9wcP+JMadv+tHILi0vLK/nVwtr6xuZWcXunqcJYEtogIQ/lrY8V5UzQhmaa09tIUhz4nLb80cXEb91RqVgobvQ4ol6AB4L1GcHaSN1iOelML2nLge8ldsVxq2euU56RanVOnOP0suum3WIpS6AsgbIEcir2FCWYo94tfnR6IYkDKjThWKm2Y0faS7DUjHCaFjqxohEmIzygbUMFDqjykulCKTowSg/1Q2mO0Giqfp9IcKDUOPBNMsB6qH57E/Evrx3r/qmXMBHFmgoye6gfc6RDNKkI9ZikRPOxIZhIZnZFZIglJtoUWTAlZD9F/5OmW3GOKu51tVQ7n9eRhz3Yh0Nw4ARqcAV1aACBe3iEZ3ixHqwn69V6m0Vz1nxmF37Aev8CA6Ca6w==</latexit>

E3
<latexit sha1_base64="IHCOs7Bp1suh2p0IKLNwYOPo+kY=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZtqJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnl6nnZKc5Jtbogzkly1askvXwhTaA0gdIEckr2DAVYoN7Lf3T7AYl8KjThWKmOY4fajbHUjHCa5LqRoiEmYzykHUMF9qly49lCCToySh8NAmmO0Gimfp+Isa/UxPdM0sd6pH57U/EvrxPpwZkbMxFGmgoyf2gQcaQDNK0I9ZmkRPOJIZhIZnZFZIQlJtoUmTMlpD9F/5NmueRUSuWbaqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FBSWa7A==</latexit>

E4
<latexit sha1_base64="xSaxWPG7q9wQZiSTuv7obXn2w50=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzdUTdSEEElxVsK0yHkkkzbWjmQZIRytCfcOOvuHGhiFvBnX9jOm1BRQ8EDuecm9wcP+FMKsv6NAoLi0vLK8XV0tr6xuZWeXunJeNUENokMY/FrY8l5SyiTcUUp7eJoDj0OW37w4uJ376jQrI4ulGjhHoh7kcsYAQrLXXL1ayTX+KKvu9llmnXnLOaXZ0Sx5kR+3h82XXG3XJlnkDzBJonkG1aOSowQ6Nb/uj0YpKGNFKEYyld20qUl2GhGOF0XOqkkiaYDHGfuppGOKTSy/KFxuhAKz0UxEKfSKFc/T6R4VDKUejrZIjVQP72JuJfnpuq4NTLWJSkikZk+lCQcqRiNKkI9ZigRPGRJpgIpndFZIAFJkoXWdIlzH+K/ietmmkfmbVrp1I/n9VRhD3Yh0Ow4QTqcAUNaAKBe3iEZ3gxHown49V4m0YLxmxmF37AeP8CBqqa7Q==</latexit>

V1
<latexit sha1_base64="DyNMvUTbIlI8JGLSnrCrhA+Kpuo=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopTJOKJupODGZQX7gOlQMmnahmYeJBmhDP0JN/6KGxeKuBXc+TemL1DRA4HDOecmNydIBFfatj+t3NLyyupafr2wsbm1vVPc3WuoOJWU1WksYtkKiGKCR6yuuRaslUhGwkCwZjC8mvjNOyYVj6NbPUqYH5J+xHucEm2kTrGctaeXeLIf+JldwY574eDyjLjunODTcaODx51iaZFAiwRaJBCu2FOUYI5ap/jR7sY0DVmkqSBKedhOtJ8RqTkVbFxop4olhA5Jn3mGRiRkys+mC43RkVG6qBdLcyKNpur3iYyESo3CwCRDogfqtzcR//K8VPfO/YxHSapZRGcP9VKBdIwmFaEul4xqMTKEUMnNrogOiCRUmyILpoTFT9H/pOFU8EnFuXFL1ct5HXk4gEM4BgxnUIVrqEEdKNzDIzzDi/VgPVmv1tssmrPmM/vwA9b7FxwSmvs=</latexit>

V2
<latexit sha1_base64="Yo9HnCdj1JMaHpGVTbq5zu/59fs=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgogwzY0XdSMGNywr2Ae1QMmmmDc1khiQjlKE/4cZfceNCEbeCO//G9AUqeiBwOOfc5OYECWdKO86nlVtaXlldy68XNja3tneKu3sNFaeS0DqJeSxbAVaUM0HrmmlOW4mkOAo4bQbDq4nfvKNSsVjc6lFC/Qj3BQsZwdpI3WI560wvact+4GeO7XqVC88tz0ilMifu6bjR9cbdYmmRQIsEWiSQaztTlGCOWrf40enFJI2o0IRjpdquk2g/w1Izwum40EkVTTAZ4j5tGypwRJWfTRcaoyOj9FAYS3OERlP1+0SGI6VGUWCSEdYD9dubiH957VSH537GRJJqKsjsoTDlSMdoUhHqMUmJ5iNDMJHM7IrIAEtMtCmyYEpY/BT9Txqe7Z7Y3k2lVL2c15GHAziEY3DhDKpwDTWoA4F7eIRneLEerCfr1XqbRXPWfGYffsB6/wIdl5r8</latexit>

E5
<latexit sha1_base64="OgtG14dpDPWzEhSZ4n19svSHKyk=">AAACFXicdVDLSgMxFL1TX7W+qi7dBIvgopSZ2qJupCCCywr2Ae1QMmnahmYyQ5IRyjA/4cZfceNCEbeCO//G9DGgogcCh3POTW6OF3KmtG1/Wpml5ZXVtex6bmNza3snv7vXVEEkCW2QgAey7WFFORO0oZnmtB1Kin2P05Y3vpz6rTsqFQvErZ6E1PXxULABI1gbqZcvxt3ZJR059NzYLjnlynnZKc5JpbIgTjW56lWTXr6QJlCaQGkCOSV7hgIsUO/lP7r9gEQ+FZpwrFTHsUPtxlhqRjhNct1I0RCTMR7SjqEC+1S58WyhBB0ZpY8GgTRHaDRTv0/E2Fdq4nsm6WM9Ur+9qfiX14n04MyNmQgjTQWZPzSIONIBmlaE+kxSovnEEEwkM7siMsISE22KzJkS0p+i/0mzXHJOSuWbSqF2sagjCwdwCMfgwCnU4Brq0AAC9/AIz/BiPVhP1qv1No9mrMXMPvyA9f4FCC+a7g==</latexit>

E6
<latexit sha1_base64="L+m4piv/0Qw29zQp9TGzCVS4AEo=">AAACFXicdVDLSgMxFL1TX7W+Rl26CRbBRSkztb42UhDBZQX7gHYomTTThmYeJBmhDPMTbvwVNy4UcSu4829MHwMqeiBwOOfc5Oa4EWdSWdankVtYXFpeya8W1tY3NrfM7Z2mDGNBaIOEPBRtF0vKWUAbiilO25Gg2Hc5bbmjy4nfuqNCsjC4VeOIOj4eBMxjBCst9cxS0p1e0hED10mssl2pnlfs0oxUq3NiH6dXvZO0ZxazBMoSKEsgu2xNUYQ56j3zo9sPSezTQBGOpezYVqScBAvFCKdpoRtLGmEywgPa0TTAPpVOMl0oRQda6SMvFPoECk3V7xMJ9qUc+65O+lgN5W9vIv7ldWLlnTkJC6JY0YDMHvJijlSIJhWhPhOUKD7WBBPB9K6IDLHAROkiC7qE7Kfof9KslO2jcuWmWqxdzOvIwx7swyHYcAo1uIY6NIDAPTzCM7wYD8aT8Wq8zaI5Yz6zCz9gvH8BCbSa7w==</latexit>
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Figure 4. Edges E and vertices V contributing non-trivial boundary terms to the off-diagonal
quadratic action 〈δ−g,Lδ+g〉. A similar picture applies to 〈δ+g,Lδ−g〉.

This translates into a propagator12

〈X+X−〉 ≡
∫
dX+dX−

Z
(X+X−) eiSeik = q2

N
sec
(
πv

2

)
e−

iπv
2 +vT . (4.22)

4.5 Bilocal operators and the OTOC

Having found the eikonal action, we can now confirm that we reproduce the OTOC (4.5) in
the long time limit. The missing ingredient for the evaluation of (2.6) is the bilocal vertex
functions. These can easily be constructed by observing that the shocks X± were obtained
from performing piecewise SL(2,R)diag transformations along the SK contour. The coupling
of the operators to these shocks is induced by performing the same transformations on the
vacuum two-point functions. At the full nonlinear level, the SL(2,R) transformations (4.11)
generating the shocks couple as follows to matter two-point functions:

G∆
42+(t̂1, t̂2)≡ 1

2e
∆g+(t̂1,t̂2) = 1

2

[
− 1
J 2

∂F42(ŝ1)∂G̃+
42(ŝ2)

[F42(ŝ1)−G̃+
42(ŝ2)]2

]∆

= 1

2
(
1− 1

2 sec
(
πv
2
)
e−

3πi
2 vX+

)2∆

G∆
31−(t̂3, t̂4)≡ 1

2e
∆g−(t̂3,t̂4) = 1

2

[
− 1
J 2

∂F̃−31(ŝ3) ∂G31(ŝ4)
[F̃−31(ŝ3)−G31(ŝ4)]2

]∆

= 1

2
(
1+ 1

2 sec
(
πv
2
)
e

3πi
2 vX−

)2∆

(4.23)

where ∆ parametrizes the dimension of the operators. For single-fermion two-point functions,
the operator dimension would be ∆ψ = 1

q (e.g., we have G∆ψ

42+(t̂1, t̂2) = 1
2 [1+∆2

ψ δ+g42 + . . .]).
The non-linear reparametrizations F̃±IJ and G̃±IJ were defined in (4.12). Expanding these
bilocal vertex functions in X±, we can use the propagator (4.22) to evaluate the eikonal
integral (2.6). We find:

OTOCeik =
∫
dX+dX−

Z
eiSeik[X+,X−] e∆ g+(t̂1,t̂2) e∆ g−(t̂3,t̂4) = z−2∆ U

(
2∆, 1, z−1) (4.24)

12As in the Schwarzian theory, the primed integral means we choose a measure that achieves a unit
normalization of the OTOC at order O(N0). In the present case this means we have a measure factor
N

2πq2 cos
(
πv
2

)
e
iπ(v−1)

2 −vT .
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where z = q2

4N sec
(
πv
2
)3
e−

iπv
2 +vT . The leading term in the large N expansion agrees with

the expected result (4.5):

z−2∆ U
(
2∆, 1, z−1) = 1− ∆2q2

N
e−

iπv
2 sec

(
πv

2

)3
evT +O

(
N−2

)
. (4.25)

We found that this OTOC behaves somewhat anomalously for small ∆, e.g. in the fermion
four-point function case, where ∆ψ = 1/q. We discuss this in appendix C.

4.6 Wave function representation of vertices

It is again useful to give an integral representation for the bilocal vertices [34, 35], similar
to the maximally chaotic cases discussed in section 3:

e∆ g+(t̂1,t̂2) =

 cos
(
πv
2
)

cosh
(

(iπ+t̂1−t̂2)v
2

)
− 1

2e
− 3iπv

2 e−
v(t̂1+t̂2)

2 X+


2∆

= 1
Γ(2∆)

v2∆

J 2∆

∫ 0

−∞
dq+

1
−q+

Ψ1(q+)Ψ2(q+) exp
(
−q+e

− 3iπv
2 X+

)
,

e∆ g−(t̂3,t̂4) =

 cos
(
πv
2
)

cosh
(

(iπ+t̂3−t̂4)v
2

)
+ 1

2e
3iπv

2 e−
v(2T−t̂3−t̂4)

2 X−


2∆

= 1
Γ(2∆)

v2∆

J 2∆

∫ 0

−∞
dp−

1
−p−

Ψ3(p−)Ψ4(p−) exp
(
p−e

3iπv
2 X−

)
,

(4.26)

where Ψj ≡ x∆
j e
−xj with

x1 = −q+e
v(t̂1+ iπ

2 ), x2 = −q+e
v(t̂2− iπ2 ), x3 = −p−ev(T−t̂3−

iπ
2 ), x4 = −p−ev(T−t̂4+ iπ

2 )

(4.27)
Note that the convergence of the integral is guaranteed since 0 < v < 1 and X± � 1. We
therefore do not need to keep track of regulators (cf., (3.17)).

Using the integral representation, we can write the eikonal OTOC (4.24) as

OTOCeik = 1
Γ(2∆)2

v4∆

J 4∆

∫ 0

−∞
dq+dp−

[Ψ1(q+)Ψ2(q+)
−q+

][Ψ3(p−)Ψ4(p−)
−p−

]
exp

(
2q2

N

evT−
iπv
2

cos
(
πv
2
) q+p−

)
(4.28)

which, of course, evaluates to the same hypergeometric function as in (4.24). However, this
expression makes the connection with gravitational shockwave scattering manifest.

The authors of [35] make the intriguing observation that (4.28) through the redefinition
q+ = qv+, p− = pv− can be rewritten as

OTOCeik = 1
Γ(2∆)2

v4∆+2

J 4∆

∫ 0

−∞
dq+dp−

[Ψs
1(q+)Ψs

2(q+)
−q+

][Ψs
3(p−)Ψs

4(p−)
−p−

]
× exp

(
2q2

N cos
(
πv
2
) (−ieT q+p−

)v)
(4.29)
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where Ψs
i are the “stringy” wave functions, which differ from the conformal ones defined

above through an extra power of v in the xj arguments:

Ψs
j ≡ (−xvj )∆ exvj with: x1 = iq+e

t̂1 , x2 =−iq+e
t̂2 , x3 =−ip−eT−t̂3 , x4 = ip−e

T−t̂4 .

(4.30)
We call these wave functions “stringy” as they include corrections to the bulk-boundary
propagators due to the same effects that give sub-maximal chaos. We are not aware
of concrete analogous expressions having been derived in string theory and leave this
as an intriguing connection to explore further. On the other hand, the eikonal phase(
−ieT q+p−

)v
is indeed a known stringy scattering amplitude and can be compared in detail

to the corresponding result in [9]; there, the eikonal phase eiδstringy taking into account tree
level string exchange in the scattering of shockwaves on an AdS black hole background is
found to be (in our notation):

iδstringy = 16πGN
`D−2
AdS

`2AdS
`2s

∫
dd−1p

(2π)d−1
eipx

p2+µ2

(
i`2ss/4

)1−`2s(p2+µ2)/(2r2
0)
, s∼ eT q+p− (4.31)

where r0 is the horizon radius and µ2 = 2π(d−1)r0/β. Modulo the absence of the momentum
integral in our (0 + 1)-dimensional model, this expression is clearly analogous to the phase
in (4.29). To make the comparison even more precise, we are thus motivated to study a
model with spatial extent. This is the subject of the next section.

We note that it was recently argued in [33] that (4.28) can be given a geometric
interpretation in terms of the enlarging of the thermal circle to a “fake thermal circle” of
size β/v. From that point of view, (4.28) gives the most natural expression. However, the
rewriting (4.29) makes it clear that, at the level of formulas, the mechanism responsible for
non-maximal chaos is the same as in string theory. The “fake thermal circle” is likely a
non-generic geometric tool to determine the wave functions Ψi.

5 The large q SYK chain

Let us now consider the SYK chain with sites labelled by x = 0, . . .M − 1 and periodic
boundary conditions in x, see [36] for details. In addition to the same random Gaussian
on-site couplings Jx as before, we now have similar inter-site couplings J ′x between q

2
fermions on site x and q

2 fermions on site x+ 1. Their respective variances are:

〈
J2
x,i1···iq

〉
= (q − 1)!

N q−1 J2
0 ,

〈
J ′ 2x,i1···iq/2j1···jq/2

〉
= [(q/2)!]2

qN q−1 J2
1 , J 2

0,1 ≡
q

2q−1 J
2
0,1 . (5.1)

In the large q limit, we hold J 2
0,1 fixed. We will also use J 2 ≡ J 2

0 + J 2
1 and γ ≡ J 2

1 /J 2.
The effective action for the chain on the same generalized Schwinger-Keldysh contour as
before, takes the form of a lattice of Liouville theories with nearest-neighbor couplings:

iS = N

4q2

M−1∑
x=0

∫
ds1ds2

[1
4∂1gIJ,x ∂2gIJ,x − J 2

0 rs1rs2 e
gIJ,x − J 2

1 rs1rs2 e
1
2 (gIJ,x+gIJ,x+1)

]
,

(5.2)
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Note that the fermion bilocals curiously only have one spatial argument, reflecting the fact
that only groups of q/2 fermions can hop between lattice sites.

The leading connected contribution to the OTOC between two fermions each on sites
x and x′ was computed analytically in the large q limit in [23], see also [1]. The goal of this
section is to reproduce these results using the eikonal action derived from the path integral
formulation, and generalize it to higher orders. Due to the spatial extent, we will see novel
features compared to the single SYK site.

5.1 Eikonal action for the large q SYK chain

The equation of motion for gIJ,x(s1, s2) derived from (5.2) is:

1
2∂1∂2gIJ,x − J 2rs1rs2

[
(1− γ) egIJ,x + γ

2
(
e

1
2 (gIJ,x+gIJ,x+1) + e

1
2 (gIJ,x−1+gIJ,x)

)]
= 0 . (5.3)

A particular x-independent saddle point solution gIJ exists, which is of the same form as in
previous sections:

egIJ (s1,s2) = 1
J 2 rs1rs2

F ′IJ(s1)G′IJ(s2)
(FIJ(s1)−GIJ(s2))2 (s1 ∈ I, s2 ∈ J) . (5.4)

Let us now consider fluctuations around this saddle point. These will a priori be distinct
for every site x. The quadratic action is

iSquad = N

4q2

∑
x,y

〈
δgx , Lx,y δgy

〉
Lx,y ≡ −δx,y

[
1
4 ∂1∂2 +

(
J 2

0
2 + J

2
1

4

)
rs1rs2 e

gIJ

]
− J

2
1

4 rs1rs2 e
gIJ (δx,y−1 + δx,y+1)

(5.5)

From the translational invariance of the large q SYK chain, we can analyze the eikonal
action for each momentum p. After a Fourier transform, we get

iSquad = N

4q2

∫ π

−π

dp

2π 〈δg−p, Lp δgp〉

Lp ≡ −
[

1
4∂1∂2 +

(
J 2

0
2 + J

2
1 (1 + cos(p))

4

)
rs1rs2 e

gIJ

]

= −
[

1
4∂1∂2 + J

2

2
h(h− 1)

2 rs1rs2 e
gIJ

] (5.6)

Similary, we turn on zero modes for each momentum p of the form

δgIJ, p(t1, t2) = X+(p) δ+gIJ,p(t1, t2) +X−(p) δ−gIJ,p(t1, t2) . (5.7)

The near-zero modes satisfying KMS conditions are given by

δ±gIJ,p(t1, t2) =A±,IJ(p)
[
e±v((1∓1)T−t1−t2)/2

cos
(
v
2 (π−it12)

) ]h(p)−1

,
h(h−1)

2 = 1+ γ

2 [cos(p)−1] , (5.8)
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where γ ≡ J 2
1 /J 2 and A±,IJ for I ≥ J are given by

A+,IJ(p) =


e−

iπκ
2 (I, J) = (2, 1), (3, 1)

e−
3iπκ

2 (I, J) = (4, 2), (5, 2), (4, 3), (5, 3)
0 otherwise

A−,IJ(p) =


−e

3iπκ
2 (I, J) = (3, 1), (4, 1), (3, 2), (4, 2)

−e
5iπκ

2 (I, J) = (5, 3), (5, 4)
0 otherwise

(5.9)

where κ ≡ v(h − 1) is the Lyapunov exponent. As before, these coefficients are only
determined up to an overall rescaling, which drops out in the calculation of correlation
functions. Following the strategy of section 4.3, we evaluate the action Squad along the
out-of-time-order contour on these near-zero modes, and we reduce the computation to
boundary terms in the time domain (for fixed spatial momentum p). After some rather
non-trivial algebraic simplifications, we find that the eikonal action thus obtained can be
written as:

iSeik =
∫ π

−π

dp

2π iCeik(p)X+(p)X−(−p) ,

iCeik(p) = − N

2q2
e
iκπ
2 −κT
√
π

cos
(
πκ

2

)
cos
(
πκ

v

)
Γ
(
κ

v
+ 1

)
Γ
(1

2 −
κ

v

) (5.10)

For p = 0, we have h(p = 0) = 2 and κ(p = 0) = v, so the action reduces to

iCeik(p = 0) = N

q2 cos
(
πv

2

)
e
iπv
2 −vT . (5.11)

This reproduces the eikonal action of the isolated SYK ‘dot’, (4.21).

5.2 Leading connected OTOC from eikonal action

We now have all the ingredients to compute the leading connected contribution to the
OTOC from a single propagator 〈X+(p)X−(−p)〉 = (iCeik(p))−1:

1
N
Fotoc(t̂1, t̂2, t̂3, t̂4;x) =

∫
dp

2π e
ipx (∆ δ+g42,p(t̂1, t̂2)

) (
∆ δ−g31,−p(t̂3, t̂4)

) 〈
X+(p)X−(−p)

〉
= −2

√
π

N

∫
dp

2π
eipx+κ(− iπ2 +T)

cos
(
πκ
2
)

cos
(
πκ
v

)
Γ
(
κ
v + 1

)
Γ
(1

2 −
κ
v

)[ 1
cos

(
πv
2
)] 2κ

v

(5.12)

where we chose the spatial insertions at x and x′ = 0 without loss of generality. This result
permits a stringent check on Ceik(p): in [1] a technology was developed to compute the
leading order in 1/N OTOC for theories dominated by ladder diagrams. We use their
technology in appendix D to show that (5.12) matches the diagrammatic results.
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To do the momentum integral, one has to distinguish two contributions (cf. [23, 37]):

1. Saddle point. When u ≡ x/T is small, then the saddle point momentum p∗ extremizing
ipx+ κ

(
− iπ

2 + T
)
dominates the integral. It is given by:

p∗= iarccosh
[
ũ2+

√
ũ4+ 1

2γ (9−4γ)ũ2+1
]
∈ iR , ũ≡ x(

T− iπ
2

)√ 2
γv2 . (5.13)

For small u, this is p∗ ≈ 3i√
2γ ũ + O(ũ2), so the integration contour capturing the

saddle point gets deformed in the imaginary direction. The 1/N piece of the OTOC
takes the following form for small ũ as a function of T and x:

1
N
Fotoc

∣∣∣
saddle

= c(v, γ)
N

× ev(−
iπ
2 +T) × e−

x2
2r2

√
2πr2

, r2 = γv

3

(
− iπ2 + T

)
(5.14)

where c(v, γ) is a prefactor that can be worked out easily from (5.12). We deliberately
wrote this expression in a similar form as eq. (70) of [9] in order to facilitate a
comparison with effects of string scattering in gravity: the second factor above
comes from evaluating eκ(h−1)(− iπ2 +T ) on the saddle point p∗ for small x; it exhibits
exponential growth of the form evT as in the SYK dot, i.e., with Lyapunov exponent
λL = v. The spatial dependence (third factor) comes from evaluating eip∗x and
performing the Gaussian integral after expanding the exponent in (5.12) around the
saddle point to second order; it consists of a ‘saddle point value’ e−x2/(2r2) and a
‘Gaussian determinant’ 1/

√
2πr2.

Alternatively, we can also fix the velocity u = x/T and consider the Lyapunov
exponent as a function of u, see [37]. This velocity dependent Lyapunov exponent
takes the form

λL(u) = v

(
1− 3

2γv2 u
2 +O(u4)

)
(5.15)

2. Pole at κ = 1. When x/T is sufficiently large, the pole at κ = 1 due to cos
(
πκ
2
)
in

the denominator dominates the integral. Its contribution is:

1
N
Fotoc

∣∣∣
pole

= 4v
N
√
π

eT−x/u
(T )
B

cos
(
π
v

)
Γ
(

1
v

)
Γ
(

1
2 −

1
v

)
cos
(
πv
2
) 2
v

,

with: u
(T )
B =

[
arccosh

(
1 + v + (γ − 2)v2

γv2

)]−1

,

(5.16)

where u(T )
B is the ‘stress tensor’ associated butterfly velocity. To leading order as

v → 1, the result is Fotoc|pole ≈ 8
π3(1−v)2 e

T−x/u(T )
B with 1/u(T )

B ≈
√

6
γ (1− v). In

other words, the velocity dependent Lyapunov exponent takes the maximal value
λL(u) = 1− u/u(T )

B . It is useful to note the momentum location of the pole, which is
given by:

ppole = i

u
(T )
B

= arccos
(

1 + v + (γ − 2)v2

γv2

)
∈ iR+ (5.17)
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We can see that the pole becomes relevant — and in fact dominant — when the saddle
point integration contour through p∗ crosses ppole, or equivalently when

u ≡ x

T
−→ u∗ = 1

v + 2

√
(1 + v − 2v2)(1 + v + 2(γ − 1)v2) (5.18)

We refer to [23] for a more detailed discussion of this mechanism.

5.3 Vertices of the SYK chain

In the SYK chain the near zero modes take the form (5.8), i.e., they are just the zero modes
of the SYK ‘dot’ raised to the power (h(p)− 1). In particular, we have

δ+g42,p(t̂1, t̂2) = e−
3iπκ

2

[
1

cos
(
πv
2
)]h(p)−1

, δ−g31,p(t̂3, t̂4) = −e
3iπκ

2

[
1

cos
(
πv
2
)]h(p)−1

.

(5.19)
We would like to generalize these to nonlinear vertex functions e∆ g±IJ,p(t,t′) sourced by X±(p).
We draw inspiration from the linearized soft modes to guess the vertex factor to be:

e∆g+
42,x(t1,t2) = 1

Γ(2∆)
v2∆

J 2∆

∫ 0

−∞
dq+

1
−q+

Ψ1(q+)Ψ2(q+)

× exp
{∫

dp

2π
Γ(2∆ + 1) 2h(p)−2

Γ(2∆ + h(p)− 1) (−q+)h(p)−1e−
3iπκ(p)

2 X+(p) eipx + . . .

}

= e∆g42(t1,t2)
[
1 +

∫
dp

2π ∆ δ+g42,p(t1, t2)X+(p) eipx + . . .

]
(5.20)

where gIJ is the x-independent saddle point and we highlighted the crucial difference
compared to the single-site SYK model. In the exponent, we chose a normalization such
that our previous conventions are reproduced (recall that in momentum space, we had
e∆g±IJ,p = e∆gIJ (1 + ∆ δ±gIJ,pX

±(p) + . . .)). Note also that Γ(2∆+1) 2h(p)−2

Γ(2∆+h(p)−1) → 1 as h(p)→ 2
such that the integral representation for the large q SYK dot is reproduced at p = 0.
Similarly:

e
∆g−31,x′ (t3,t4) = 1

Γ(2∆)
v2∆

J 2∆

∫ 0

−∞
dp−

1
−p−

Ψ3(p−)Ψ4(p−)

× exp
{
−
∫
dp′

2π
Γ(2∆ + 1) 2h(p)−2

Γ(2∆ + h(p)− 1) (−p−)h(p′)−1e
3iπκ(p′)

2 X−(p′) eip′x′ + . . .

}
(5.21)

Unlike in the (0 + 1)-dimensional (or p = 0) case, the above vertex factors do not solve
the equation of motion (5.3). Instead, we should think of the solution as being constructed
order by order in X±(p). At higher orders in this expansion the solution takes the following
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form:

e∆g+
42,x(t1,t2) = 1

Γ(2∆)
v2∆

J 2∆

∫ 0

−∞
dq+

1
−q+

Ψ1(q+)Ψ2(q+)

× exp
{∫

dp1
2π b+1 X

+
1

+
∫∫

dp1
2π

dp2
2π

(
A2(p1, p2)− 1

2

)
b+1 b

+
2 X

+
1 X

+
2

+
∫∫∫

dp1
2π

dp2
2π

dp3
2π
(
A3(p1, p2, p3)− . . .

)
b+1 b

+
2 b

+
3 X

+
1 X

+
2 X

+
3 + . . .

}
(5.22)

where b+k ≡ b+(pk) = Γ(2∆+1) 2h(pk)−2

Γ(2∆+h(pk)−1) (−q+)h(pk)−1 e−
3iπκ(pk)

2 eipkx. This yields, order by
order in X+:

e∆g+
42,x(t1,t2)

= e∆g42(t1,t2)
{

1 + ∆
∫
dp1
2π [δ+g42(t1, t2)]h(p1)−1X+(p1) eip1x

+ ∆
∫
dp1dp2
(2π)2

b∆,p1,p2

b∆,p1 b∆,p2

A2(p1, p2) [δ+g42(t1, t2)]h(p1)+h(p2)−2X+(p1)X+(p2) ei(p1+p2)x

+ . . .

}
(5.23)

where δ±gIJ(t, t′) are the zero-momentum expressions as in (4.15) and we defined

b∆,p1,...,pn ≡
Γ(2∆ + h(p1) + . . .+ h(pn)− n)

Γ(2∆ + 1)2h(p1)+...+h(pn)−n−1 . (5.24)

The pattern continues as indicated at higher orders, and the integral kernels encode the
degree to which the vertex factor fails to factorize into powers of a single momentum
integral.

Requiring that 1/∆ times the logarithm of the expression (5.23) solves the gx equation
of motion (5.3) determines the functions An(p1, . . . , pn):

A2 =
b∆,p1 b∆,p2

b∆,p1,p2

[2(h1+h2−1)(h1+h2−2)+γ(cos(p1)+cos(p2)−cos(p1+p2)−1)
4(h1+h2)(h1+h2−3)+4γ(1−cos(p1+p2)) − 1−∆

2

]
A3 =

b∆,p1 b∆,p2 b∆,p3

b∆,p1,p2,p3

×. . .

... (5.25)

where hi ≡ h(pi). The first coefficient, A1(p), is not fixed by the equations of motion. It
corresponds to a normalization of X+(p), which we previously fixed.
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To summarize, we get the following expansion for the vertex factor in powers of X+(p):

e∆ g+
42,x(t1,t2) = e∆ g42(t1,t2)

{
1 + ∆

∑
n≥1

∫
dp1 · · · dpn

(2π)n
b∆,p1,...,pn

b∆,p1 · · · b∆,pn
An(p1, . . . , pn)

×
[
e−

3iπv
2

e−v(t1+t2)/2

cos
(
v
2 (π − it12)

)]h1+...+hn−n

X+
1 · · ·X

+
n ei(p1+...+pn)x

}
(5.26)

and similarly for e∆ g−31,x(t1,t2).
Note that the coefficients in the vertex factor expansion (5.22) have a nice structure:

even though we derived them in an amplitude expansion (in powers of X±), one can easily
verify that they simultaneously provide a momentum expansion. For instance:

A2(p1, p2)− 1
2 = − γ

4 + 8∆ p1p2 +O(p4
i ) . (5.27)

Higher order terms An≥3 (in the combination that appears in the exponent of (5.22)) scale
with successively higher powers of the momenta in this ‘soft limit’.13

5.4 Path integral with higher orders in the shock amplitudes

Using the vertex function (5.26), we can in principle compute the OTOC in the large q
SYK chain order by order in the 1/N expansion. We get the following structure:

OTOCeik =
∫
dX+(p)dX−(p)

Z(p) eiSeik[X+,X−] e∆ g+
42,x(t̂1,t̂2) e

∆ g−31,x′ (t̂3,t̂4)

= 1 + ∆2 ∑
n≥1

∫
dp1 · · · dpn

(2π)n

[
b∆,p1,...,pn

b∆,p1 · · · b∆,pn
An(p1, . . . , pn)

]2

×
[

1
cos
(
πv
2
)]2(h1+...+hn−n)

n!
iCeik(p1) · · · iCeik(pn) e

i(p1+...+pn)(x−x′)

(5.28)

where Ceik ∼ ∆2N e−vT contains the time dependence. This expression can be analyzed in
terms of pole and saddle-point contributions, as we did for the first term at O

( 1
N

)
. However,

we will find it more illuminating to give a different representation, which resembles the
physics of gravitational scattering more directly.

Consider the following integral, where we write both vertex functions in their wave
function representation and explicitly include terms quadratic in the shock amplitude (and
omit for simplicity any terms at cubic or higher order):

OTOCeik = 1
Γ(2∆)2

v4∆

J 4∆

∫
dX+(p)dX−(p)

Z(p)

∫ 0

−∞
dq+dp−

[Ψ1(q+)Ψ2(q+)
−q+

][Ψ3(q−)Ψ4(q−)
−q−

]
× exp

{∫
dp

2π
~X(p)T ·~b(p)− 1

2

∫
dp1
2π

dp2
2π

~X(p1)T ·M(p1, p2) · ~X(p2) + . . .

}
(5.29)

13Note that these higher order terms are not suppressed compared to A2 in the limit of small ∆.
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where

~X(p) ≡
(
X+(p)
X−(p)

)
, ~b(p) ≡

(
b+(p)
b−(p)

)
≡

 1
b∆,p

(−q+)h(p)−1e−
3iπκ

2 eipx

− 1
b∆,p

(−p−)h(p)−1e
3iπκ

2 e−ipx
′


M(p1, p2) ≡

(
(1− 2A2(p1, p2))b+(p1)b+(p2) −iCeik(p1) 2πδ(p1 − p2)
−iCeik(p1) 2πδ(p1 − p2) (1− 2A2(p1, p2))b−(p1)b−(p2)

)
.

(5.30)

Performing this Gaussian integral, we find for the eikonal integral:

OTOCeik = 1
Γ(2∆)2

v4∆

J 4∆

∫ 0

−∞
dq+dp−

[Ψ1(q+)Ψ2(q+)
−q+

][Ψ3(p−)Ψ4(p−)
−p−

]
×exp

{∫
dp

2π
1

b2
∆,p

(q+p−)h(p)−1

iCeik(p) eip(x−x
′)

+
∫
dp1
2π

dp2
2π

1
b2

∆,p1
b2

∆,p2

(
2A2

2−
1
2

)(q+p−)h(p1)+h(p2)−2

iCeik(p1) iCeik(p2) ei(p1+p2)(x−x′)+. . .
}

(5.31)

which is organized in powers of N .14 Finally, following the observation in [35], we can
redefine q+, p− as we did in (4.29) and obtain:

OTOCeik = 1
Γ(2∆)2

v4∆+2

J 4∆

∫ 0

−∞
dq+dp−

[Ψs
1(q+)Ψs

2(q+)
−q+

][Ψs
3(p−)Ψs

4(p−)
−p−

]
×exp

{∫
dp

2π
1

b2
∆,p

(−iq+p−e
T )κ(p)

iC(p) eip(x−x
′)

+
∫
dp1
2π

dp2
2π

1
b2

∆,p1
b2

∆,p2

(
2A2

2−
1
2

)(−iq+p−e
T )κ(p1)+κ(p2)

iC(p1) iC(p2) ei(p1+p2)(x−x′)+. . .
}

(5.32)

where we pulled out the time dependence and the nontrivial phase factor from Ceik(p) to get

iC(p) = − N

2q2√π
cos
(
πκ

2

)
cos
(
πκ

v

)
Γ
(
κ

v
+ 1

)
Γ
(1

2 −
κ

v

)
. (5.33)

The structure of the expression (5.32) is rather appealing, as it can be given a string
scattering interpretation in complete analogy with the stringy effects in holographic gauge
theories [9]. The Mandelstam s invariant in the scattering process is s = −iq+p−e

T ,
which gets raised to the power J − 1, where J is the spin of the string’s Regge trajectory
parametrized by the transverse momentum p, with J = 1 + κ(p) < 2. Finally, C(p)

14One can further evaluate (5.31) if desired, using the following general identity:

v4∆

J 4∆

∫ 0

−∞
dq+dp−

[
Ψ1(q+)Ψ2(q+)

−q+

][
Ψ3(p−)Ψ4(p−)

−p−

]
(q+p−)α =

= v4∆

J 4∆
Γ(α+ 2∆)2 e−

αv
2 (2T+t̂1+t̂2−t̂3−t̂4)[

4 cosh
(
v
2 (iπ + t̂12)

)
cosh

(
v
2 (iπ + t̂34)

)]α+2∆ = Γ(α+ 2∆)2[
2 cos

(
πv
2

)]2α ,
where we inserted our OTOC configuration in the last step.
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plays the role of 1/GN and the Ψc
i are to be thought of as bulk to boundary propagators,

converting the microscopic operators into some collective degrees of freedom that can
exchange strings. If we only had A2 = 1/2, the formula would have an interpretation in
terms of the eikonalization of single string exchanges. The second line is suggestive of
multi-string exchanges, which in the SYK chain is not suppressed at intermediate values
of the coupling v. However, in the strongly coupled limit v → 1 these integrals, and more
generally all physical processes are dominated by p2 = O(1− v) [23, 36] and the nice soft
behavior of A2 given in (5.27) makes these effects negligible. It would be fascinating to
understand the analogous multi-string effects in AdS/CFT.

The same remarks apply as around (4.29): the rewriting of (5.31) in (5.32) makes it
clear that the mechanism for non-maximal chaos in the SYK chain is the same as in string
theory. A factor of v from κ(p) and the wave functions Ψi could be explained from the “fake
thermal circle” interpretation of [33], but this is insufficient to explain the p-dependence
of κ(p). This is in line with the speculation put forward in [33] that non-maximal SYK
scrambling may come from a sum of a “fake thermal circle” and an inherently stringy
non-geometric component.

6 Discussion

In this paper we have shown in several examples how to derive an effective description of
quantum chaos. For maximally chaotic systems (the Schwarzian theory and the Virasoro
identity block sector of two-dimensional CFTs) we generalized previous work to give a
streamlined derivation of the eikonal action. To study sub-maximal chaos, we considered
the large q SYK model and its spatially extended generalization. We will now give some
comments on our findings and on future directions. In all cases it was possible to derive the
eikonal action by analyzing nearly-zero modes on the double Keldysh time contour. These
give an enhanced contribution to the path integral at large time separation, and we showed
how to perform the path integral over these modes exactly.

In the case of the Schwarzian or the Alekseev-Shatshvili action the degrees of freedom
are reparametrization modes and the X± scramblons are amplitudes of such modes. In both
cases, the eikonal action arises as a limit of a local effective action for the reparametrization
modes. As it stands, the actions we derived in cases with non-maximal chaos are non-
local. It would be very desirable to construct a local effective field theory that generalizes
these actions to the case of non-maximal chaos, with degrees of freedom that are suitably
generalized reparametrization with X± the amplitude of scramblon modes. One noteworthy
point is the fact that maximally chaotic systems typically have additional symmetries. Even
the saddle point of the large q SYK model still has an SL(2,R) symmetry, as we discussed,
and this can be used to generate field configurations. However, in the large q SYK chain
such a symmetry seems genuinely absent, which makes this case particularly interesting.
Relatedly, we note that the vertex factors in the large q chain are rather complicated and
not generated by reparametrizations (at least not in any obvious way). The SL(2,R) is
interpreted geometrically as a “fake thermal circle” in [33]. From that perspective it is very
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interesting that non-maximal chaos in the SYK chain originates from two sources: a “fake
thermal circle” and an inherently stringy non-geometric component.

These vertex factors in turn gave rise to very interesting new effects in the OTOC
in (5.32), which we tentatively interpreted as coming from multi-string exchange. Away
from the maximal chaos these effects are not suppressed. It would be very interesting to
understand them in field theories with a known holographic string dual.
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A SL(2,R) symmetry of large q SYK

In this appendix we expand on the SL(2,R) symmetry, which is preserved by the saddle
point solution of the large q SYK model. For ease of notation we focus on the Euclidean
expression, which we write as

eg(s1,s2) = 1
J 2

F ′(s1)G′(s2)
(F (s1)−G(s2))2 . (A.1)

These solutions are invariant under

SL(2,R)diag : F (s) −→ aF (s) + b

c F (s) + d
, G(s) −→ aG(s) + b

cG(s) + d
, ad− bc = 1 .

(A.2)
The infinitesimal symmetry generators are L(diag)

n = L
(1)
n + L

(2)
n , where the two terms act

separately on the two time coordinates:

L(1)
n e∆g(s1,s2) = −ie−in(vs1+ 1−v

2 π)
(1
v
∂s1 − i∆n

)
e∆g(s1,s2) ,

L(2)
n e∆g(s1,s2) = −ie−in(vs2−

1−v
2 π)

(1
v
∂s2 − i∆n

)
e∆g(s1,s2) .

(A.3)

By introducing twisted coordinates s̃1 = vs1 + 1−v
2 π and s̃2 = vs2− 1−v

2 π, these generators
simplify and take a more familiar form:

L̃(a)
n = −ie−in s̃a(∂s̃a − i∆n) (a = 1, 2) . (A.4)

That is, the SL(2,R)diag symmetry can be uniformized by twisting the circle coordinates.
This trick has appeared before (e.g., [21]) and is useful in calculations.
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B Soft modes and eikonal action in Brownian SYK

In this appendix we review the derivation of the eikonal action for the Brownian SYK model,
following the discussion in [17]. We start with Brownian SYK linearized around the saddle
point on the 4-fold contour. We are looking for soft modes of K − S, as in (B.9)-(B.11)
of [17], which we adapt to our purposes:

(K−S)?~σ=µ~σ
−σx(t1)+ (q−1)λL

q−2
∫ t1
−T/2 dt2 e

− λL
q−2 t12(σy(t2)−σz(t2))

σy(t1)− (q−1)λL
q−2

[∫ t1
−T/2 dt2 e

− λL
q−2 t12(σy(t2)−σz(t2))+

∫ T/2
t1 dt2 e

− λL
q−2 t21(σy(t2)−σx(t2))

]
−σz(t1)− (q−1)λL

q−2
∫ T/2
t1 dt2 e

− λL
q−2 t21(σy(t2)−σx(t2))

=µ

σx(t1)
σy(t1)
σz(t1)


(B.1)

These equations can be solved exactly, and the solution takes the schematic form:σx(t)
σy(t)
σz(t)

 =

 Ax sinh(Λ(t+ T/2))
1+µ
1−µ [Ax sinh(Λ(t+ T/2)) + Az sinh(Λ(T/2− t))]

Az sinh(Λ(T/2− t))

 , (B.2)

where

Λ(µ) = λL

√√√√(1 + µ
q−2

1− µ

)2

−
(
q − 1
q − 2

)2 ( 2µ
1− µ2

)2

= λL

(
1 + q − 1

q − 2 µ+O(µ2)
)
.

(B.3)

(We will not need the expression for Az/Ax.) The integral equation (B.1) determines its own
boundary conditions, from the first component σx(−T/2) and from the third σz(T/2) = 0,
which leads to the quantization of µ through the equation:

Λ coth(ΛT ) = λL
1 + µ

q−2
1− µ . (B.4)

For the derivation above, refer to appendix B of [17]. From (B.4) we can find two near-zero
modes:

µS,A = ±q − 2
q − 1e

−λLT . (B.5)

Now we make an interesting observation. In the large T limit, for t = O(1) the
eigenfunctions (B.2) corresponding to these eigenvalues become:

~σS,A = ~ΣS,A +O(e−λLT ) ,

~ΣS,A =

 eλLt

eλLt ± e−λLt

±e−λLt

 ∝ [δx+~σ(x+)± δx−~σ(x−)
]
,

(B.6)
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where ~σ(x±) is the one shock saddle point (given in (B.19)-(B.20)), which we reproduce here:

~σ(x+) =− λL
2(q−2)


(

1
1+eλL(t−T/2) x+

) q−1
q−2(

1
1+eλL(t−T/2) x+

) q−1
q−2

0

 , ~σ(x−) =− λL
2(q−2)


0(

1
1+e−λL(t+T/2)t x−

) q−1
q−2(

1
1+e−λL(t+T/2) x−

) q−1
q−2


(B.7)

~ΣS,A are zero eigenvectors of (K − S)∞.
If we are interested in the small eigenvalue (B.5) we do not need to go through the

complicated procedure of solving the problem exactly. Instead, we can regard (K − S)T
as integral operators on the infinite line, but with a kernel localized to (−T/2, T/2), and
apply first order (degenerate) perturbation theory. Then we get

λS,A =

〈
~ΣS,A

∣∣∣(K − S)T
∣∣∣~ΣS,A

〉
〈
~ΣS,A

∣∣∣~ΣS,A

〉 , (B.8)

where we have chose the basis in the two-dimensional degenerate eigenspace of (K − S)∞
such that

〈
~ΣS

∣∣∣(K − S)T
∣∣∣~ΣA

〉
= 0. Performing the computation of (B.8) gives perfect

agreement with (B.5).
We can now write the effective action:

I = −N q − 2
(q − 1)λL

~σ ? (K − S)T ? ~σ

= − N

2(q − 2)2 e
−λLT x+x− + (higher order) .

(B.9)

We use the same ideas in regular Hamiltonian SYK.

C Analysis of the large-q OTOC

The result (4.24) has appeared in the literature before (in particular [18]), but as far as
we know it has not been analyzed in detail.15 Let us therefore discuss some of its features.
First, we note that the expansion (4.25) is somewhat misleading: if ∆ was O(1) (as in the
typical analysis of the Schwarzian, see section 3.1 or [11]), then one would conclude that
scrambling occurs with exponential time dependence and the characteristic time scale for
the exponentially growing term to become significant would be identified as

tscr ∼
1
v

log
(
N

q2

)
. (C.1)

This time scale is still relevant: it corresponds to the time over which the OTOC decays
exponentially from its initial value 1 with a Lyapunov exponent λL = 2πv

β . What is unusual
compared to examples such as the Schwarzian, is that this is not the time scale it takes for

15See however ref. [38], where the related quantity operator size was discussed using the epidemic model
approximation. It dispalys features similar to our OTOC.
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the OTOC to deviate from 1 by an O(1) amount: after a scrambling time tscr the OTOC
has merely decayed by a small amount to 1− 1

q2 .
We refer to the regime after the scrambling time as the Ruelle regime, where the OTOC

approaches zero according to a power law. For very small values of ∆ (such as ∆ψ), after
a time tscr when exponential scrambling ends the OTOC is still far from zero: the Ruelle
regime is enhanced and lasts for a very long time. For small ∆, the hypergeometric function
is well approximated by the first terms in the large z expansion:

z−2∆ U
(
2∆, 1, z−1) ≈ z−2∆

[ log z − ψ(2∆)− 2γE
Γ(2∆) +O

(1
z

)]
≈ 1−∆2

[
2 log2 z − 4γE log z + π2 + 2γ2

E +O
(1
z

)]
+O(∆3)

(C.2)

where ψ(x) ≡ Γ′(x)
Γ(x) , γE is the Euler-gamma, and we expanded additionally in small ∆ in

the second line.16 For small ∆, the first line of (C.2) provides an excellent approximation
for almost all times except the very early scrambling regime. The decay in this Ruelle
regime is polynomial in vT . The characteristic time according to the above approximation
is found by solving the condition 2∆2 log2 z + . . . ≈ O(1):

tRuelle ∼ tscr + c1
v∆ +O(1) (C.3)

with c1 ∼ O(1). While the dependence of scrambling time is logarithmic on N (and q), the
other term is linear in q for ∆ = O(1/q).

We illustrate all these observations in figure 5: it shows the characteristic time scale for
the Ruelle regime, tRuelle ∼ ∆−1, which determines the decay after the scrambling regime
(green line), which lasts for a time of order tscr ∼ log

(
N/q2). Note that for the purpose of

this figure we took N � q2 � log(N)� 1. To be precise, this is not exactly the limit we
are analyzing in the rest of this paper, as we should take the strict large N limit first. The
plot nevertheless illustrates some of the features we discuss above.

We take all this as evidence that the OTOC built out of single-fermion operators
behaves in slightly unusual way. To remedy this, we will in the following consider OTOCs
built out of clusters of many s1 and s2 fermions, respectively, such that the operators in
the four-point function effectively have dimension ∆si ≡ si∆ψ ≡ si

q .

D Leading connected OTOC from ladder diagrams (comparison with [1])

The asymptotic form of the OTOC for the SYK chain was computed in [1], based on general
properties of the OTOC in theories dominated by ladder diagrams. We briefly review their
derivation in order to contrast with ours and to confirm that the results match. For details
on the diagrammatic arguments we refer to the references.

In the diagrammatic computation of the OTOC in SYK (i.e., solving the recursive
Schwinger-Dyson equation for the four-point function), a crucial role is played by the ladder

16Note that this expansion is convergent. Including more terms as indicated in (C.2) yields a successively
better approximation.
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Figure 5. Doubly logarithmic plot of the long-time OTOC (4.24) of the large q SYK model for
N = 1012, v = 0.8, and some values of ∆. The dotted green line shows the approximately exponential
time dependence ∼ evT , which is applicable for all values of ∆ at early times. Other dotted lines
approximate the subsequent ‘Ruelle’ regime up to O(∆2), as shown in the second line of (C.2). The
approximation in the first line of (C.2) is not shown as it would be indistinguishable from the solid
lines in the Ruelle regime. One can verify from the plot that ‘scrambling’ ends after a time of order
tscr ∼ 1

v log
(
N/q2) and the time for the OTOC to deviate from 1 by an O(1) amount scales with

∆−1, cf., (C.3).

kernel [11]. In the SYK chain, its retarded ladder kernel at q →∞ takes the following form:

KR(t1, t2, t3, t4; p) = h(h− 1)
2

Θ(t13)Θ(t24) v2

2 cosh2
(
vt34

2 + iπv
2

)


= h(h− 1)
2 KR(t1, t2, t3, t4; 0)

(D.1)

where the ladder is determined from the Bethe-Salpeter equation F(p) = F0(p) +K(p)F(p)
for each momentum sector p, and we took the large q limit. The advanced ladder kernel
KA takes a similar form.

Out of the ladder kernel, we build the following operator:

KR
α (t, t′; p) =

∫
dsKR

(
s+ t

2 , s−
t

2 ,
t′

2 , −
t′

2 ; p
)
eαs . (D.2)

This kernel determines some important quantities: the Schwinger-Dyson equation im-
plies that Fotoc( t′

2 ,−
t′

2 , t3, t4; p
)
is an eigenfunction of the operator KR

α with eigenvalue
1. The Lyapunov exponent is given by the value of −α for which this is satisfied. The
retarded/advanced eigenfunctions of this kernel and their respective eigenvalues for the
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chain work out to be:17

ΥR
α (t) = ΥA

α (t) =
[
2 cosh

(
vt

2 + iπv

2

)]α
v

, kR(α; p) = h(h− 1)
2

2v2

α(α− v) . (D.3)

Indeed, the Lyapunov exponent κ(p) determined this way has the expected value:

kR
(
α = −κ; p

) != 1 ⇒ κ(p) = v(h− 1) . (D.4)

These considerations determine the time dependence of the OTOC: being an eigen-
function of the retarded ladder kernel KR with eigenvalue 1, its momentum modes can be
written as18

1
N
Fotoc(t̂1, t̂2, t̂3, t̂4; p) ≈ −e

κ(−iπ+t̂3+t̂4−t̂1−t̂2)/2

C(p) ΥR(t̂12; p)ΥA(t̂34; p) , (D.5)

where ΥR/A(t; p) ≡ ΥR/A
α=−κ(p)(t). To determine the missing momentum-dependent prefactor

C(p), ref. [1] derives the ladder identity:19

C(p) = N

2 · cos
(
πκ

2

)
· tB (ΥA,ΥR) (D.6)

where
tB = d

dα
kR(α; p)

∣∣∣
α=−κ

= (2h− 1)
vh(h− 1) (D.7)

is the branching time, and the inner product of vertex functions is

(ΥA,ΥR) ≡
∫
dtΥA(t; p)

h(h−1)
2 v2

2 cosh2
(
vt
2 + iπv

2

)ΥR(t; p)

= h(h− 1)
2

2v
(2h− 1)4h−1√π

cos
(
πκ

v

)
Γ
(
κ

v
+ 1

)
Γ
(1

2 −
κ

v

) (D.8)

Finally, after Fourier transforming to x-space the leading term in the OTOC takes the
following form:

1
N
Fotoc(t̂1, t̂2, t̂3, t̂4;x) = −

∫ ∞
−∞

dp

2π
eipx+κ(−iπ+t̂3+t̂4−t̂1−t̂2)/2

C(p) ΥR(t̂12; p)ΥA(t̂34; p)

= −2
√
π

N

∫ ∞
−∞

dp

2π
eipx+κ(− iπ2 +T)

cos
(
πκ
2
)

cos
(
πκ
v

)
Γ
(
κ
v + 1

)
Γ
(

1
2 −

κ
v

)[ 1
cos
(
πv
2
)] 2κ

v

(D.9)
17The eigenvalue kR(α; p) can be obtained from the eigenvalue in SYK after taking q →∞ and α→ α/v.
18The phase e−κiπ has the opposite sign in the exponent compared to [1] (see also [39]). This is because

we compute an OTOC in the configuration 0 = t̂1+t̂2
2 � t̂3+t̂4

2 = T whereas [1] consider t̂1 + t̂2 � t̂3 + t̂4
(but with the same ordering of the insertion times along the contour). Effectively, our large T would have
the opposite sign in their conventions. This has the effect of changing the phase of the OTOC, as one can
easily verify in examples such as (4.4).

19The ladder identity differs by a factor of 1
4 from [1]: our pre-factor is N

2 instead of 2N . The extra factor
of 1

4 is due to our definition of F as the leading connected four-point function after normalizing by two-point
functions, see (2.2).
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