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1. BACKGROUND & MOTIVATION

The Eigenstate Thermalization Hypothesis (ETH) provides a possible
way to explain thermalization in a quantum system.

It states that expectation value of a ‘typical’ operator in an Eigenstate is
approximately same as its expectation value in a micro-canonical ensem-
ble, up to exponentially suppressed corrections in system size/entropy.

The SYK model, a model of large N number of Majorana Fermions,
provides a playground to test ETH analytically. It has a universal low
energy limit described by ‘Schwarzian theory’.

We analytically demonstrate ETH in the universal Schwarzian theory,
as well as in the SYK in various limits.

Random Matrix Theory (RMT) is a canonical example of a system
obeying ETH.

Wigner-Dyson (WD) spectral statistics is a notable attribute of RMT.
These spectral statistics are also underlying property of Quantum
Chaotic systems.

Away from the ergodic regime, where WD statistics hold, the correc-
tions are non-universal.

We study the behaviour of the operators in the ergodic regime of the
SYK model.

Using the AdS/CFT correspondence we can relate the black hole formation in a theory of gravity to thermalisation in the dual field theory.
Our ultimate goal is to develop a microscopic understanding of black hole formation by improving our understanding of thermalisation.
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2. INTRODUCTION TO THE SYK MODEL

1. SYK Hamiltonian [1]:

H = (i)
q
2

∑
1≤i1<i2...<iq≤N

ji1···iqψi1ψi2 . . . ψiq , 〈j2i1···iq 〉 =
J2(q − 1)!

Nq−1 . (1)

2. IR Effective action: In the IR limit, J |τ | → ∞, reparametrization is
an emergent symmetry of the action. This is spontaneously broken
by the ground state, and explicitly broken by introducing large but
finite J . The low-energy effective action is given by Schwarzian ac-
tion:

SSch ∼
N

J

∫
dτ {f(τ), τ}, {f(τ), τ} =

f ′′′(τ)

f ′(τ)
− 3

2

(
f ′′(τ)

f ′(τ)

)2

(2)

3. Computation of the correlation functions: In the large N limit, cor-
relations functions of fermions receive contributions from,

Sum over ladders Sum over f(τ) modes

3. ETH IN THE CONFORMAL LIMIT
1. In the IR limit, the conformal four-point function can be computed

exactly by summing over the ladder diagrams.

2. Spectrum of operators in this limit is:

On =
1√
N

2n+1∑
k=0

[
N∑
i=1

dnk ∂
kψi ∂

2n+1−kψi

]
, (3)

with conformal weights, hn = 2n+ 1 + 2εn
3. Correlation functions of operatorsOn were computed in [2] for arbi-

trary values of m,n, k and q.

4. We study the three-point function, 〈OmOkOn〉 in the limit m,n �
k ∼ O (1), (where E = m+n

2 , d = n−m), [5],

〈OmOkOn〉 = g(E, d)×
[
2−2(2E−1)

√
2πE

Γ(4E − 1)

Γ(2E − d)Γ(2E + d)

]
E →∞−−−−−→ fk(E) δm,n + e−E ln 2 R(E, d)

(4)

This is the same behaviour for ETH as discussed in [3]

4. ETH IN THE SCHWARZIAN LIMIT
1. The Schwarzian action, (2), can be obtained from a dimensional

reduction from 2-dimensional boundary Liouville theory, [4, 6].

| ih |
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<latexit sha1_base64="FhS3nHv5kQgGiJXDCtoKNX++0xA=">AAAB73icdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrQJDMmGaEM/Qk3LhRx6++482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrdfuajQQekEGpjNyLerXiVyFyEap5FS8nlZp/7kPPKjnKYInmoPTeH8YkFVQawrHWPQ8lJsiwMoxwOiv2U00TTCZ4RHuWSiyoDrL5vTN4apUhjGJlSxo4V79PZFhoPRWh7RTYjPVvLxf/8nqpiepBxmSSGirJYlGUcmhimD8Ph0xRYvjUEkwUs7dCMsYKE2MjKtoQvj6F/5N2xfWQ69345cblMo4COAYn4Ax4oAYa4Bo0QQsQwMEDeALPzp3z6Lw4r4vWFWc5cwR+wHn7BHGrkDs=</latexit><latexit sha1_base64="FhS3nHv5kQgGiJXDCtoKNX++0xA=">AAAB73icdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrQJDMmGaEM/Qk3LhRx6++482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrdfuajQQekEGpjNyLerXiVyFyEap5FS8nlZp/7kPPKjnKYInmoPTeH8YkFVQawrHWPQ8lJsiwMoxwOiv2U00TTCZ4RHuWSiyoDrL5vTN4apUhjGJlSxo4V79PZFhoPRWh7RTYjPVvLxf/8nqpiepBxmSSGirJYlGUcmhimD8Ph0xRYvjUEkwUs7dCMsYKE2MjKtoQvj6F/5N2xfWQ69345cblMo4COAYn4Ax4oAYa4Bo0QQsQwMEDeALPzp3z6Lw4r4vWFWc5cwR+wHn7BHGrkDs=</latexit><latexit sha1_base64="FhS3nHv5kQgGiJXDCtoKNX++0xA=">AAAB73icdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrQJDMmGaEM/Qk3LhRx6++482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrdfuajQQekEGpjNyLerXiVyFyEap5FS8nlZp/7kPPKjnKYInmoPTeH8YkFVQawrHWPQ8lJsiwMoxwOiv2U00TTCZ4RHuWSiyoDrL5vTN4apUhjGJlSxo4V79PZFhoPRWh7RTYjPVvLxf/8nqpiepBxmSSGirJYlGUcmhimD8Ph0xRYvjUEkwUs7dCMsYKE2MjKtoQvj6F/5N2xfWQ69345cblMo4COAYn4Ax4oAYa4Bo0QQsQwMEDeALPzp3z6Lw4r4vWFWc5cwR+wHn7BHGrkDs=</latexit><latexit sha1_base64="FhS3nHv5kQgGiJXDCtoKNX++0xA=">AAAB73icdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrQJDMmGaEM/Qk3LhRx6++482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrdfuajQQekEGpjNyLerXiVyFyEap5FS8nlZp/7kPPKjnKYInmoPTeH8YkFVQawrHWPQ8lJsiwMoxwOiv2U00TTCZ4RHuWSiyoDrL5vTN4apUhjGJlSxo4V79PZFhoPRWh7RTYjPVvLxf/8nqpiepBxmSSGirJYlGUcmhimD8Ph0xRYvjUEkwUs7dCMsYKE2MjKtoQvj6F/5N2xfWQ69345cblMo4COAYn4Ax4oAYa4Bo0QQsQwMEDeALPzp3z6Lw4r4vWFWc5cwR+wHn7BHGrkDs=</latexit>

| i
<latexit sha1_base64="RBsTM/MSNyE3hfbTfGRAwNmy/Mw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/ym5r6iciiwX625dXcOskq8gtSgQLNf/fIHCctilIYJqnXPc1MT5FQZzgROK36mMaVsTIfYs1TSGHWQz2+ekjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8Xmai6yDnMs0MSrZYFGWCmITMAiADrpAZMbGEMsXtrYSNqKLM2JgqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYJDCM7zCm5M5L86787FoLTnFzDH8gfP5Azqbkcs=</latexit><latexit sha1_base64="RBsTM/MSNyE3hfbTfGRAwNmy/Mw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/ym5r6iciiwX625dXcOskq8gtSgQLNf/fIHCctilIYJqnXPc1MT5FQZzgROK36mMaVsTIfYs1TSGHWQz2+ekjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8Xmai6yDnMs0MSrZYFGWCmITMAiADrpAZMbGEMsXtrYSNqKLM2JgqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYJDCM7zCm5M5L86787FoLTnFzDH8gfP5Azqbkcs=</latexit><latexit sha1_base64="RBsTM/MSNyE3hfbTfGRAwNmy/Mw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/ym5r6iciiwX625dXcOskq8gtSgQLNf/fIHCctilIYJqnXPc1MT5FQZzgROK36mMaVsTIfYs1TSGHWQz2+ekjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8Xmai6yDnMs0MSrZYFGWCmITMAiADrpAZMbGEMsXtrYSNqKLM2JgqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYJDCM7zCm5M5L86787FoLTnFzDH8gfP5Azqbkcs=</latexit><latexit sha1_base64="RBsTM/MSNyE3hfbTfGRAwNmy/Mw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbSbt0swm7G6HE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8O/M7j6g0T+SDmaQYxHQoecQZNVbyn/ym5r6iciiwX625dXcOskq8gtSgQLNf/fIHCctilIYJqnXPc1MT5FQZzgROK36mMaVsTIfYs1TSGHWQz2+ekjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8Xmai6yDnMs0MSrZYFGWCmITMAiADrpAZMbGEMsXtrYSNqKLM2JgqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYJDCM7zCm5M5L86787FoLTnFzDH8gfP5Azqbkcs=</latexit>

h |
<latexit sha1_base64="fK80HKF1gda+YwqJHTsbB9pLKlc=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbSbt0swm7G6XE/g8vHhTx6n/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0PfVbD6g0j+WdGSfoR3QgecgZNVa67woqBwJJt645eeqVK27VnYEsEy8nFchR75W/uv2YpRFKwwTVuuO5ifEzqgxnAielbqoxoWxEB9ixVNIItZ/Nrp6QE6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJLP+MySQ1KNl8UpoKYmEwjIH2ukBkxtoQyxe2thA2poszYoEo2BG/x5WXSPKt6btW7Pa/UrvI4inAEx3AKHlxADW6gDg1goOAZXuHNeXRenHfnY95acPKZQ/gD5/MH4+iSGQ==</latexit><latexit sha1_base64="fK80HKF1gda+YwqJHTsbB9pLKlc=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbSbt0swm7G6XE/g8vHhTx6n/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0PfVbD6g0j+WdGSfoR3QgecgZNVa67woqBwJJt645eeqVK27VnYEsEy8nFchR75W/uv2YpRFKwwTVuuO5ifEzqgxnAielbqoxoWxEB9ixVNIItZ/Nrp6QE6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJLP+MySQ1KNl8UpoKYmEwjIH2ukBkxtoQyxe2thA2poszYoEo2BG/x5WXSPKt6btW7Pa/UrvI4inAEx3AKHlxADW6gDg1goOAZXuHNeXRenHfnY95acPKZQ/gD5/MH4+iSGQ==</latexit><latexit sha1_base64="fK80HKF1gda+YwqJHTsbB9pLKlc=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbSbt0swm7G6XE/g8vHhTx6n/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0PfVbD6g0j+WdGSfoR3QgecgZNVa67woqBwJJt645eeqVK27VnYEsEy8nFchR75W/uv2YpRFKwwTVuuO5ifEzqgxnAielbqoxoWxEB9ixVNIItZ/Nrp6QE6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJLP+MySQ1KNl8UpoKYmEwjIH2ukBkxtoQyxe2thA2poszYoEo2BG/x5WXSPKt6btW7Pa/UrvI4inAEx3AKHlxADW6gDg1goOAZXuHNeXRenHfnY95acPKZQ/gD5/MH4+iSGQ==</latexit><latexit sha1_base64="fK80HKF1gda+YwqJHTsbB9pLKlc=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaWDbbSbt0swm7G6XE/g8vHhTx6n/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0PfVbD6g0j+WdGSfoR3QgecgZNVa67woqBwJJt645eeqVK27VnYEsEy8nFchR75W/uv2YpRFKwwTVuuO5ifEzqgxnAielbqoxoWxEB9ixVNIItZ/Nrp6QE6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJLP+MySQ1KNl8UpoKYmEwjIH2ukBkxtoQyxe2thA2poszYoEo2BG/x5WXSPKt6btW7Pa/UrvI4inAEx3AKHlxADW6gDg1goOAZXuHNeXRenHfnY95acPKZQ/gD5/MH4+iSGQ==</latexit>

reduceZZ

⇠ Tr [(·) | ih |]
<latexit sha1_base64="bhtGPQJDA9kYcmieHTktH1JZbPQ=">AAACLnicbVDLSgMxFM34tr6qLt0Ei6CbMiOCLgURXFawKjRDyaR32mCSGZI7Qhn7RW78FV0IKuLWzzB9LHwdSO7hnHtJ7klyJR2G4UswNT0zOze/sFhZWl5ZXauub1y6rLACmiJTmb1OuAMlDTRRooLr3ALXiYKr5OZk6F/dgnUyMxfYzyHWvGtkKgVHL7Wrp8xJTUtmNb2wA6Ygxdbo3mWikyGzstvDPXrHGk4yy01XAVPj4pW7sR+3q7WwHo5A/5JoQmpkgka7+sQ6mSg0GBSKO9eKwhzjkluUQsGgwgoHORc3vAstTw3X4OJytO6A7nilQ9PM+mOQjtTvEyXXzvV14js1x5777Q3F/7xWgelRXEqTFwhGjB9KC0Uxo8PsaEdaEKj6nnBhpf8rFT1uuUCfcMWHEP1e+S+53K9HYT06P6gdNyZxLJAtsk12SUQOyTE5Iw3SJILck0fySt6Ch+A5eA8+xq1TwWRmk/xA8PkFlvaqJg==</latexit><latexit sha1_base64="bhtGPQJDA9kYcmieHTktH1JZbPQ=">AAACLnicbVDLSgMxFM34tr6qLt0Ei6CbMiOCLgURXFawKjRDyaR32mCSGZI7Qhn7RW78FV0IKuLWzzB9LHwdSO7hnHtJ7klyJR2G4UswNT0zOze/sFhZWl5ZXauub1y6rLACmiJTmb1OuAMlDTRRooLr3ALXiYKr5OZk6F/dgnUyMxfYzyHWvGtkKgVHL7Wrp8xJTUtmNb2wA6Ygxdbo3mWikyGzstvDPXrHGk4yy01XAVPj4pW7sR+3q7WwHo5A/5JoQmpkgka7+sQ6mSg0GBSKO9eKwhzjkluUQsGgwgoHORc3vAstTw3X4OJytO6A7nilQ9PM+mOQjtTvEyXXzvV14js1x5777Q3F/7xWgelRXEqTFwhGjB9KC0Uxo8PsaEdaEKj6nnBhpf8rFT1uuUCfcMWHEP1e+S+53K9HYT06P6gdNyZxLJAtsk12SUQOyTE5Iw3SJILck0fySt6Ch+A5eA8+xq1TwWRmk/xA8PkFlvaqJg==</latexit><latexit sha1_base64="bhtGPQJDA9kYcmieHTktH1JZbPQ=">AAACLnicbVDLSgMxFM34tr6qLt0Ei6CbMiOCLgURXFawKjRDyaR32mCSGZI7Qhn7RW78FV0IKuLWzzB9LHwdSO7hnHtJ7klyJR2G4UswNT0zOze/sFhZWl5ZXauub1y6rLACmiJTmb1OuAMlDTRRooLr3ALXiYKr5OZk6F/dgnUyMxfYzyHWvGtkKgVHL7Wrp8xJTUtmNb2wA6Ygxdbo3mWikyGzstvDPXrHGk4yy01XAVPj4pW7sR+3q7WwHo5A/5JoQmpkgka7+sQ6mSg0GBSKO9eKwhzjkluUQsGgwgoHORc3vAstTw3X4OJytO6A7nilQ9PM+mOQjtTvEyXXzvV14js1x5777Q3F/7xWgelRXEqTFwhGjB9KC0Uxo8PsaEdaEKj6nnBhpf8rFT1uuUCfcMWHEP1e+S+53K9HYT06P6gdNyZxLJAtsk12SUQOyTE5Iw3SJILck0fySt6Ch+A5eA8+xq1TwWRmk/xA8PkFlvaqJg==</latexit>

2. Depending on boundary conditions of the boundary Liouville
CFT, we obtain an operator/density matrix insertion in the
Schwarzian path integral. These correspond to pure coherent
states of the Schwarzian theory, [6].

3. Summary of thermal nature of different states:

state
<latexit sha1_base64="ywrP2614jfWN1UYd9pirSeW+fO8=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NXLJk9/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZDi2upTadiFmQIoEWCpTQSQ0wFUl4jMa3M//xCYwVOnnASQqhYsNExIIzdFI37xlFLTKEab9a8+v+HHSVBAWpkQLNfvWrN9A8U5Agl8zabuCnGObMoOASppVeZiFlfMyG0HU0YQpsmM9PntIzpwxorI2rBOlc/T2RM2XtREWuUzEc2WVvJv7ndTOMr8NcJGmGkPDFojiTFDWd/U8HwgBHOXGEcSPcrZSPmGEcXUoVF0Kw/PIqaV/UA78e3F/WGjdFHGVyQk7JOQnIFWmQO9IkLcKJJs/klbx56L14797HorXkFTPH5A+8zx93t5Fc</latexit><latexit sha1_base64="ywrP2614jfWN1UYd9pirSeW+fO8=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NXLJk9/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZDi2upTadiFmQIoEWCpTQSQ0wFUl4jMa3M//xCYwVOnnASQqhYsNExIIzdFI37xlFLTKEab9a8+v+HHSVBAWpkQLNfvWrN9A8U5Agl8zabuCnGObMoOASppVeZiFlfMyG0HU0YQpsmM9PntIzpwxorI2rBOlc/T2RM2XtREWuUzEc2WVvJv7ndTOMr8NcJGmGkPDFojiTFDWd/U8HwgBHOXGEcSPcrZSPmGEcXUoVF0Kw/PIqaV/UA78e3F/WGjdFHGVyQk7JOQnIFWmQO9IkLcKJJs/klbx56L14797HorXkFTPH5A+8zx93t5Fc</latexit><latexit sha1_base64="ywrP2614jfWN1UYd9pirSeW+fO8=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NXLJk9/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZDi2upTadiFmQIoEWCpTQSQ0wFUl4jMa3M//xCYwVOnnASQqhYsNExIIzdFI37xlFLTKEab9a8+v+HHSVBAWpkQLNfvWrN9A8U5Agl8zabuCnGObMoOASppVeZiFlfMyG0HU0YQpsmM9PntIzpwxorI2rBOlc/T2RM2XtREWuUzEc2WVvJv7ndTOMr8NcJGmGkPDFojiTFDWd/U8HwgBHOXGEcSPcrZSPmGEcXUoVF0Kw/PIqaV/UA78e3F/WGjdFHGVyQk7JOQnIFWmQO9IkLcKJJs/klbx56L14797HorXkFTPH5A+8zx93t5Fc</latexit><latexit sha1_base64="ywrP2614jfWN1UYd9pirSeW+fO8=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NXLJk9/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZDi2upTadiFmQIoEWCpTQSQ0wFUl4jMa3M//xCYwVOnnASQqhYsNExIIzdFI37xlFLTKEab9a8+v+HHSVBAWpkQLNfvWrN9A8U5Agl8zabuCnGObMoOASppVeZiFlfMyG0HU0YQpsmM9PntIzpwxorI2rBOlc/T2RM2XtREWuUzEc2WVvJv7ndTOMr8NcJGmGkPDFojiTFDWd/U8HwgBHOXGEcSPcrZSPmGEcXUoVF0Kw/PIqaV/UA78e3F/WGjdFHGVyQk7JOQnIFWmQO9IkLcKJJs/klbx56L14797HorXkFTPH5A+8zx93t5Fc</latexit> 2D picture

<latexit sha1_base64="ZKrnkgFugANQdNwRqzxEL8p3Xh8=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7AbBD0G9eAxgnlAsoTZSW8yZPbBTK8kLPkVLx4U8eqPePNvnCR70MSChqKqm+4uP5FCo+N8W4WNza3tneJuaW//4PDIPi63dJwqDk0ey1h1fKZBigiaKFBCJ1HAQl9C2x/fzv32Eygt4ugRpwl4IRtGIhCcoZH6drmHMMGM1u5oIjimCmZ9u+JUnQXoOnFzUiE5Gn37qzeIeRpChFwyrbuuk6CXMYWCS5iVeqmGhPExG0LX0IiFoL1scfuMnhtlQINYmYqQLtTfExkLtZ6GvukMGY70qjcX//O6KQbXXiaiJEWI+HJRkEqKMZ0HQQdCAUc5NYRxJcytlI+YYhxNXCUTgrv68jpp1aquU3UfLiv1mzyOIjklZ+SCuOSK1Mk9aZAm4WRCnskrebNm1ov1bn0sWwtWPnNC/sD6/AGhMpQq</latexit><latexit sha1_base64="ZKrnkgFugANQdNwRqzxEL8p3Xh8=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7AbBD0G9eAxgnlAsoTZSW8yZPbBTK8kLPkVLx4U8eqPePNvnCR70MSChqKqm+4uP5FCo+N8W4WNza3tneJuaW//4PDIPi63dJwqDk0ey1h1fKZBigiaKFBCJ1HAQl9C2x/fzv32Eygt4ugRpwl4IRtGIhCcoZH6drmHMMGM1u5oIjimCmZ9u+JUnQXoOnFzUiE5Gn37qzeIeRpChFwyrbuuk6CXMYWCS5iVeqmGhPExG0LX0IiFoL1scfuMnhtlQINYmYqQLtTfExkLtZ6GvukMGY70qjcX//O6KQbXXiaiJEWI+HJRkEqKMZ0HQQdCAUc5NYRxJcytlI+YYhxNXCUTgrv68jpp1aquU3UfLiv1mzyOIjklZ+SCuOSK1Mk9aZAm4WRCnskrebNm1ov1bn0sWwtWPnNC/sD6/AGhMpQq</latexit><latexit sha1_base64="ZKrnkgFugANQdNwRqzxEL8p3Xh8=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7AbBD0G9eAxgnlAsoTZSW8yZPbBTK8kLPkVLx4U8eqPePNvnCR70MSChqKqm+4uP5FCo+N8W4WNza3tneJuaW//4PDIPi63dJwqDk0ey1h1fKZBigiaKFBCJ1HAQl9C2x/fzv32Eygt4ugRpwl4IRtGIhCcoZH6drmHMMGM1u5oIjimCmZ9u+JUnQXoOnFzUiE5Gn37qzeIeRpChFwyrbuuk6CXMYWCS5iVeqmGhPExG0LX0IiFoL1scfuMnhtlQINYmYqQLtTfExkLtZ6GvukMGY70qjcX//O6KQbXXiaiJEWI+HJRkEqKMZ0HQQdCAUc5NYRxJcytlI+YYhxNXCUTgrv68jpp1aquU3UfLiv1mzyOIjklZ+SCuOSK1Mk9aZAm4WRCnskrebNm1ov1bn0sWwtWPnNC/sD6/AGhMpQq</latexit><latexit sha1_base64="ZKrnkgFugANQdNwRqzxEL8p3Xh8=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7AbBD0G9eAxgnlAsoTZSW8yZPbBTK8kLPkVLx4U8eqPePNvnCR70MSChqKqm+4uP5FCo+N8W4WNza3tneJuaW//4PDIPi63dJwqDk0ey1h1fKZBigiaKFBCJ1HAQl9C2x/fzv32Eygt4ugRpwl4IRtGIhCcoZH6drmHMMGM1u5oIjimCmZ9u+JUnQXoOnFzUiE5Gn37qzeIeRpChFwyrbuuk6CXMYWCS5iVeqmGhPExG0LX0IiFoL1scfuMnhtlQINYmYqQLtTfExkLtZ6GvukMGY70qjcX//O6KQbXXiaiJEWI+HJRkEqKMZ0HQQdCAUc5NYRxJcytlI+YYhxNXCUTgrv68jpp1aquU3UfLiv1mzyOIjklZ+SCuOSK1Mk9aZAm4WRCnskrebNm1ov1bn0sWwtWPnNC/sD6/AGhMpQq</latexit>

ETH
<latexit sha1_base64="EIlhcoJvWLpPcnjECr8h3g2jSy4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRhB4rtLXQhrLZTtqlm03YnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCobeJUc2jxWMa6EzADUihooUAJnUQDiwIJD8H4duY/PII2IlZNnCTgR2yoRCg4Qyt1ewhPmNG7Zn3aL1fcqjsHXSVeTiokR6Nf/uoNYp5GoJBLZkzXcxP0M6ZRcAnTUi81kDA+ZkPoWqpYBMbP5idP6ZlVBjSMtS2FdK7+nshYZMwkCmxnxHBklr2Z+J/XTTG89jOhkhRB8cWiMJUUYzr7nw6EBo5yYgnjWthbKR8xzTjalEo2BG/55VXSvqh6btW7v6zUbvI4iuSEnJJz4pErUiN10iAtwklMnskreXPQeXHenY9Fa8HJZ47JHzifP+7mkQI=</latexit><latexit sha1_base64="EIlhcoJvWLpPcnjECr8h3g2jSy4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRhB4rtLXQhrLZTtqlm03YnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCobeJUc2jxWMa6EzADUihooUAJnUQDiwIJD8H4duY/PII2IlZNnCTgR2yoRCg4Qyt1ewhPmNG7Zn3aL1fcqjsHXSVeTiokR6Nf/uoNYp5GoJBLZkzXcxP0M6ZRcAnTUi81kDA+ZkPoWqpYBMbP5idP6ZlVBjSMtS2FdK7+nshYZMwkCmxnxHBklr2Z+J/XTTG89jOhkhRB8cWiMJUUYzr7nw6EBo5yYgnjWthbKR8xzTjalEo2BG/55VXSvqh6btW7v6zUbvI4iuSEnJJz4pErUiN10iAtwklMnskreXPQeXHenY9Fa8HJZ47JHzifP+7mkQI=</latexit><latexit sha1_base64="EIlhcoJvWLpPcnjECr8h3g2jSy4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRhB4rtLXQhrLZTtqlm03YnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCobeJUc2jxWMa6EzADUihooUAJnUQDiwIJD8H4duY/PII2IlZNnCTgR2yoRCg4Qyt1ewhPmNG7Zn3aL1fcqjsHXSVeTiokR6Nf/uoNYp5GoJBLZkzXcxP0M6ZRcAnTUi81kDA+ZkPoWqpYBMbP5idP6ZlVBjSMtS2FdK7+nshYZMwkCmxnxHBklr2Z+J/XTTG89jOhkhRB8cWiMJUUYzr7nw6EBo5yYgnjWthbKR8xzTjalEo2BG/55VXSvqh6btW7v6zUbvI4iuSEnJJz4pErUiN10iAtwklMnskreXPQeXHenY9Fa8HJZ47JHzifP+7mkQI=</latexit><latexit sha1_base64="EIlhcoJvWLpPcnjECr8h3g2jSy4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRhB4rtLXQhrLZTtqlm03YnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCobeJUc2jxWMa6EzADUihooUAJnUQDiwIJD8H4duY/PII2IlZNnCTgR2yoRCg4Qyt1ewhPmNG7Zn3aL1fcqjsHXSVeTiokR6Nf/uoNYp5GoJBLZkzXcxP0M6ZRcAnTUi81kDA+ZkPoWqpYBMbP5idP6ZlVBjSMtS2FdK7+nshYZMwkCmxnxHBklr2Z+J/XTTG89jOhkhRB8cWiMJUUYzr7nw6EBo5yYgnjWthbKR8xzTjalEo2BG/55VXSvqh6btW7v6zUbvI4iuSEnJJz4pErUiN10iAtwklMnskreXPQeXHenY9Fa8HJZ47JHzifP+7mkQI=</latexit>

|E(k)i
<latexit sha1_base64="Ht5pQ5ifcvcYB5DHjJIfgTF6eR8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegCB4jmAckS5iddJIhs7PrzGwgrPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJYlhjkYhUM6AaBZdYM9wIbMYKaRgIbATDm6nfGKHSPJIPZhyjH9K+5D3OqLGS/3RbGp6RtqKyL7BTKLpldwayTLyMFCFDtVP4ancjloQoDRNU65bnxsZPqTKcCZzk24nGmLIh7WPLUklD1H46O3pCTq3SJb1I2ZKGzNTfEykNtR6Hge0MqRnoRW8q/ue1EtO78lMu48SgZPNFvUQQE5FpAqTLFTIjxpZQpri9lbABVZQZm1PehuAtvrxM6udlzy179xfFynUWRw6O4QRK4MElVOAOqlADBo/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5A8F5kW4=</latexit><latexit sha1_base64="Ht5pQ5ifcvcYB5DHjJIfgTF6eR8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegCB4jmAckS5iddJIhs7PrzGwgrPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJYlhjkYhUM6AaBZdYM9wIbMYKaRgIbATDm6nfGKHSPJIPZhyjH9K+5D3OqLGS/3RbGp6RtqKyL7BTKLpldwayTLyMFCFDtVP4ancjloQoDRNU65bnxsZPqTKcCZzk24nGmLIh7WPLUklD1H46O3pCTq3SJb1I2ZKGzNTfEykNtR6Hge0MqRnoRW8q/ue1EtO78lMu48SgZPNFvUQQE5FpAqTLFTIjxpZQpri9lbABVZQZm1PehuAtvrxM6udlzy179xfFynUWRw6O4QRK4MElVOAOqlADBo/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5A8F5kW4=</latexit><latexit sha1_base64="Ht5pQ5ifcvcYB5DHjJIfgTF6eR8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegCB4jmAckS5iddJIhs7PrzGwgrPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJYlhjkYhUM6AaBZdYM9wIbMYKaRgIbATDm6nfGKHSPJIPZhyjH9K+5D3OqLGS/3RbGp6RtqKyL7BTKLpldwayTLyMFCFDtVP4ancjloQoDRNU65bnxsZPqTKcCZzk24nGmLIh7WPLUklD1H46O3pCTq3SJb1I2ZKGzNTfEykNtR6Hge0MqRnoRW8q/ue1EtO78lMu48SgZPNFvUQQE5FpAqTLFTIjxpZQpri9lbABVZQZm1PehuAtvrxM6udlzy179xfFynUWRw6O4QRK4MElVOAOqlADBo/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5A8F5kW4=</latexit><latexit sha1_base64="Ht5pQ5ifcvcYB5DHjJIfgTF6eR8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegCB4jmAckS5iddJIhs7PrzGwgrPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJYlhjkYhUM6AaBZdYM9wIbMYKaRgIbATDm6nfGKHSPJIPZhyjH9K+5D3OqLGS/3RbGp6RtqKyL7BTKLpldwayTLyMFCFDtVP4ancjloQoDRNU65bnxsZPqTKcCZzk24nGmLIh7WPLUklD1H46O3pCTq3SJb1I2ZKGzNTfEykNtR6Hge0MqRnoRW8q/ue1EtO78lMu48SgZPNFvUQQE5FpAqTLFTIjxpZQpri9lbABVZQZm1PehuAtvrxM6udlzy179xfFynUWRw6O4QRK4MElVOAOqlADBo/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5A8F5kW4=</latexit>

ZZ
<latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit><latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit><latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit><latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit>

parabolic
<latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit><latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit><latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit><latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit>

FZZT
<latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit><latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit><latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit><latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit>

hyperbolic
<latexit sha1_base64="gtDEfOgEMVSdg96dFoAD8bVzetg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkBbymY7aZdudsPuRC2xP8WLB0W8+ku8+W/ctjlo64OBx3szzMwLE8EN+v63s7K6tr6xWdgqbu/s7u27pYOGUalmUGdKKN0KqQHBJdSRo4BWooHGoYBmOLqe+s170IYreYfjBLoxHUgecUbRSj231EF4xGxoLR0qwdmk55b9ij+Dt0yCnJRJjlrP/er0FUtjkMgENaYd+Al2M6qRMwGTYic1kFA2ogNoWyppDKabzU6feCdW6XuR0rYkejP190RGY2PGcWg7Y4pDs+hNxf+8dorRZTfjMkkRJJsvilLhofKmOXh9roGhGFtCmeb2Vo8NqaYMbVpFG0Kw+PIyaZxVAr8S3J6Xq1d5HAVyRI7JKQnIBamSG1IjdcLIA3kmr+TNeXJenHfnY9664uQzh+QPnM8fPriUnw==</latexit><latexit sha1_base64="gtDEfOgEMVSdg96dFoAD8bVzetg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkBbymY7aZdudsPuRC2xP8WLB0W8+ku8+W/ctjlo64OBx3szzMwLE8EN+v63s7K6tr6xWdgqbu/s7u27pYOGUalmUGdKKN0KqQHBJdSRo4BWooHGoYBmOLqe+s170IYreYfjBLoxHUgecUbRSj231EF4xGxoLR0qwdmk55b9ij+Dt0yCnJRJjlrP/er0FUtjkMgENaYd+Al2M6qRMwGTYic1kFA2ogNoWyppDKabzU6feCdW6XuR0rYkejP190RGY2PGcWg7Y4pDs+hNxf+8dorRZTfjMkkRJJsvilLhofKmOXh9roGhGFtCmeb2Vo8NqaYMbVpFG0Kw+PIyaZxVAr8S3J6Xq1d5HAVyRI7JKQnIBamSG1IjdcLIA3kmr+TNeXJenHfnY9664uQzh+QPnM8fPriUnw==</latexit><latexit sha1_base64="gtDEfOgEMVSdg96dFoAD8bVzetg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkBbymY7aZdudsPuRC2xP8WLB0W8+ku8+W/ctjlo64OBx3szzMwLE8EN+v63s7K6tr6xWdgqbu/s7u27pYOGUalmUGdKKN0KqQHBJdSRo4BWooHGoYBmOLqe+s170IYreYfjBLoxHUgecUbRSj231EF4xGxoLR0qwdmk55b9ij+Dt0yCnJRJjlrP/er0FUtjkMgENaYd+Al2M6qRMwGTYic1kFA2ogNoWyppDKabzU6feCdW6XuR0rYkejP190RGY2PGcWg7Y4pDs+hNxf+8dorRZTfjMkkRJJsvilLhofKmOXh9roGhGFtCmeb2Vo8NqaYMbVpFG0Kw+PIyaZxVAr8S3J6Xq1d5HAVyRI7JKQnIBamSG1IjdcLIA3kmr+TNeXJenHfnY9664uQzh+QPnM8fPriUnw==</latexit><latexit sha1_base64="gtDEfOgEMVSdg96dFoAD8bVzetg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkBbymY7aZdudsPuRC2xP8WLB0W8+ku8+W/ctjlo64OBx3szzMwLE8EN+v63s7K6tr6xWdgqbu/s7u27pYOGUalmUGdKKN0KqQHBJdSRo4BWooHGoYBmOLqe+s170IYreYfjBLoxHUgecUbRSj231EF4xGxoLR0qwdmk55b9ij+Dt0yCnJRJjlrP/er0FUtjkMgENaYd+Al2M6qRMwGTYic1kFA2ogNoWyppDKabzU6feCdW6XuR0rYkejP190RGY2PGcWg7Y4pDs+hNxf+8dorRZTfjMkkRJJsvilLhofKmOXh9roGhGFtCmeb2Vo8NqaYMbVpFG0Kw+PIyaZxVAr8S3J6Xq1d5HAVyRI7JKQnIBamSG1IjdcLIA3kmr+TNeXJenHfnY9664uQzh+QPnM8fPriUnw==</latexit>

elliptic
<latexit sha1_base64="OC/1T80cd85uCUu6ZjwyenAyxIw=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5RsOm1Ds9klmRXr0l/ixYMiXv0p3vw3pu0etPXBwOO9mWTmhYkUBj3v2ymsrW9sbhW3Szu7e/tl9+CwaeJUc2jwWMa6HTIDUihooEAJ7UQDi0IJrXB8M/NbD6CNiNU9ThIIIjZUYiA4Qyv13HIX4REzkFIkKPi051a8qjcHXSV+TiokR73nfnX7MU8jUMglM6bjewkGGdP2NQnTUjc1kDA+ZkPoWKpYBCbI5otP6alV+nQQa1sK6Vz9PZGxyJhJFNrOiOHILHsz8T+vk+LgKsiESlIExRcfDVJJMaazFGhfaOAoJ5YwroXdlfIR04yjzapkQ/CXT14lzfOq71X9u4tK7TqPo0iOyQk5Iz65JDVyS+qkQThJyTN5JW/Ok/PivDsfi9aCk88ckT9wPn8AmtmTsA==</latexit><latexit sha1_base64="OC/1T80cd85uCUu6ZjwyenAyxIw=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5RsOm1Ds9klmRXr0l/ixYMiXv0p3vw3pu0etPXBwOO9mWTmhYkUBj3v2ymsrW9sbhW3Szu7e/tl9+CwaeJUc2jwWMa6HTIDUihooEAJ7UQDi0IJrXB8M/NbD6CNiNU9ThIIIjZUYiA4Qyv13HIX4REzkFIkKPi051a8qjcHXSV+TiokR73nfnX7MU8jUMglM6bjewkGGdP2NQnTUjc1kDA+ZkPoWKpYBCbI5otP6alV+nQQa1sK6Vz9PZGxyJhJFNrOiOHILHsz8T+vk+LgKsiESlIExRcfDVJJMaazFGhfaOAoJ5YwroXdlfIR04yjzapkQ/CXT14lzfOq71X9u4tK7TqPo0iOyQk5Iz65JDVyS+qkQThJyTN5JW/Ok/PivDsfi9aCk88ckT9wPn8AmtmTsA==</latexit><latexit sha1_base64="OC/1T80cd85uCUu6ZjwyenAyxIw=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5RsOm1Ds9klmRXr0l/ixYMiXv0p3vw3pu0etPXBwOO9mWTmhYkUBj3v2ymsrW9sbhW3Szu7e/tl9+CwaeJUc2jwWMa6HTIDUihooEAJ7UQDi0IJrXB8M/NbD6CNiNU9ThIIIjZUYiA4Qyv13HIX4REzkFIkKPi051a8qjcHXSV+TiokR73nfnX7MU8jUMglM6bjewkGGdP2NQnTUjc1kDA+ZkPoWKpYBCbI5otP6alV+nQQa1sK6Vz9PZGxyJhJFNrOiOHILHsz8T+vk+LgKsiESlIExRcfDVJJMaazFGhfaOAoJ5YwroXdlfIR04yjzapkQ/CXT14lzfOq71X9u4tK7TqPo0iOyQk5Iz65JDVyS+qkQThJyTN5JW/Ok/PivDsfi9aCk88ckT9wPn8AmtmTsA==</latexit><latexit sha1_base64="OC/1T80cd85uCUu6ZjwyenAyxIw=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCHosevFYwX5Au5RsOm1Ds9klmRXr0l/ixYMiXv0p3vw3pu0etPXBwOO9mWTmhYkUBj3v2ymsrW9sbhW3Szu7e/tl9+CwaeJUc2jwWMa6HTIDUihooEAJ7UQDi0IJrXB8M/NbD6CNiNU9ThIIIjZUYiA4Qyv13HIX4REzkFIkKPi051a8qjcHXSV+TiokR73nfnX7MU8jUMglM6bjewkGGdP2NQnTUjc1kDA+ZkPoWKpYBCbI5otP6alV+nQQa1sK6Vz9PZGxyJhJFNrOiOHILHsz8T+vk+LgKsiESlIExRcfDVJJMaazFGhfaOAoJ5YwroXdlfIR04yjzapkQ/CXT14lzfOq71X9u4tK7TqPo0iOyQk5Iz65JDVyS+qkQThJyTN5JW/Ok/PivDsfi9aCk88ckT9wPn8AmtmTsA==</latexit>

|Er+i
<latexit sha1_base64="X4MJlieIIDoV89K5Uy1/vgXsEjA=">AAAB+HicbVBNS8NAEJ34WetHox69BIsgCCURQY9FETxWsB/QxrDZTtqlm03Y3Qg19pd48aCIV3+KN/+N24+Dtj4YeLw3w8y8MOVMadf9tpaWV1bX1gsbxc2t7Z2SvbvXUEkmKdZpwhPZColCzgTWNdMcW6lEEoccm+Hgauw3H1Aqlog7PUzRj0lPsIhRoo0U2KWn6yCX9yejjiSixzGwy27FncBZJN6MlGGGWmB/dboJzWIUmnKiVNtzU+3nRGpGOY6KnUxhSuiA9LBtqCAxKj+fHD5yjozSdaJEmhLamai/J3ISKzWMQ9MZE91X895Y/M9rZzq68HMm0kyjoNNFUcYdnTjjFJwuk0g1HxpCqGTmVof2iSRUm6yKJgRv/uVF0jiteG7Fuz0rVy9ncRTgAA7hGDw4hyrcQA3qQCGDZ3iFN+vRerHerY9p65I1m9mHP7A+fwDKdpMp</latexit><latexit sha1_base64="X4MJlieIIDoV89K5Uy1/vgXsEjA=">AAAB+HicbVBNS8NAEJ34WetHox69BIsgCCURQY9FETxWsB/QxrDZTtqlm03Y3Qg19pd48aCIV3+KN/+N24+Dtj4YeLw3w8y8MOVMadf9tpaWV1bX1gsbxc2t7Z2SvbvXUEkmKdZpwhPZColCzgTWNdMcW6lEEoccm+Hgauw3H1Aqlog7PUzRj0lPsIhRoo0U2KWn6yCX9yejjiSixzGwy27FncBZJN6MlGGGWmB/dboJzWIUmnKiVNtzU+3nRGpGOY6KnUxhSuiA9LBtqCAxKj+fHD5yjozSdaJEmhLamai/J3ISKzWMQ9MZE91X895Y/M9rZzq68HMm0kyjoNNFUcYdnTjjFJwuk0g1HxpCqGTmVof2iSRUm6yKJgRv/uVF0jiteG7Fuz0rVy9ncRTgAA7hGDw4hyrcQA3qQCGDZ3iFN+vRerHerY9p65I1m9mHP7A+fwDKdpMp</latexit><latexit sha1_base64="X4MJlieIIDoV89K5Uy1/vgXsEjA=">AAAB+HicbVBNS8NAEJ34WetHox69BIsgCCURQY9FETxWsB/QxrDZTtqlm03Y3Qg19pd48aCIV3+KN/+N24+Dtj4YeLw3w8y8MOVMadf9tpaWV1bX1gsbxc2t7Z2SvbvXUEkmKdZpwhPZColCzgTWNdMcW6lEEoccm+Hgauw3H1Aqlog7PUzRj0lPsIhRoo0U2KWn6yCX9yejjiSixzGwy27FncBZJN6MlGGGWmB/dboJzWIUmnKiVNtzU+3nRGpGOY6KnUxhSuiA9LBtqCAxKj+fHD5yjozSdaJEmhLamai/J3ISKzWMQ9MZE91X895Y/M9rZzq68HMm0kyjoNNFUcYdnTjjFJwuk0g1HxpCqGTmVof2iSRUm6yKJgRv/uVF0jiteG7Fuz0rVy9ncRTgAA7hGDw4hyrcQA3qQCGDZ3iFN+vRerHerY9p65I1m9mHP7A+fwDKdpMp</latexit><latexit sha1_base64="X4MJlieIIDoV89K5Uy1/vgXsEjA=">AAAB+HicbVBNS8NAEJ34WetHox69BIsgCCURQY9FETxWsB/QxrDZTtqlm03Y3Qg19pd48aCIV3+KN/+N24+Dtj4YeLw3w8y8MOVMadf9tpaWV1bX1gsbxc2t7Z2SvbvXUEkmKdZpwhPZColCzgTWNdMcW6lEEoccm+Hgauw3H1Aqlog7PUzRj0lPsIhRoo0U2KWn6yCX9yejjiSixzGwy27FncBZJN6MlGGGWmB/dboJzWIUmnKiVNtzU+3nRGpGOY6KnUxhSuiA9LBtqCAxKj+fHD5yjozSdaJEmhLamai/J3ISKzWMQ9MZE91X895Y/M9rZzq68HMm0kyjoNNFUcYdnTjjFJwuk0g1HxpCqGTmVof2iSRUm6yKJgRv/uVF0jiteG7Fuz0rVy9ncRTgAA7hGDw4hyrcQA3qQCGDZ3iFN+vRerHerY9p65I1m9mHP7A+fwDKdpMp</latexit>

|Er�i
<latexit sha1_base64="cQRL0d083Bwo/HQWkwdopfKGZPY=">AAAB+HicbVBNS8NAEJ34WetHox69BIvgxZKIoMeiCB4r2A9oY9hsJ+3SzSbsboQa+0u8eFDEqz/Fm//G7cdBWx8MPN6bYWZemHKmtOt+W0vLK6tr64WN4ubW9k7J3t1rqCSTFOs04YlshUQhZwLrmmmOrVQiiUOOzXBwNfabDygVS8SdHqbox6QnWMQo0UYK7NLTdZDL+5NRRxLR4xjYZbfiTuAsEm9GyjBDLbC/Ot2EZjEKTTlRqu25qfZzIjWjHEfFTqYwJXRAetg2VJAYlZ9PDh85R0bpOlEiTQntTNTfEzmJlRrGoemMie6reW8s/ue1Mx1d+DkTaaZR0OmiKOOOTpxxCk6XSaSaDw0hVDJzq0P7RBKqTVZFE4I3//IiaZxWPLfi3Z6Vq5ezOApwAIdwDB6cQxVuoAZ1oJDBM7zCm/VovVjv1se0dcmazezDH1ifP82Okys=</latexit><latexit sha1_base64="cQRL0d083Bwo/HQWkwdopfKGZPY=">AAAB+HicbVBNS8NAEJ34WetHox69BIvgxZKIoMeiCB4r2A9oY9hsJ+3SzSbsboQa+0u8eFDEqz/Fm//G7cdBWx8MPN6bYWZemHKmtOt+W0vLK6tr64WN4ubW9k7J3t1rqCSTFOs04YlshUQhZwLrmmmOrVQiiUOOzXBwNfabDygVS8SdHqbox6QnWMQo0UYK7NLTdZDL+5NRRxLR4xjYZbfiTuAsEm9GyjBDLbC/Ot2EZjEKTTlRqu25qfZzIjWjHEfFTqYwJXRAetg2VJAYlZ9PDh85R0bpOlEiTQntTNTfEzmJlRrGoemMie6reW8s/ue1Mx1d+DkTaaZR0OmiKOOOTpxxCk6XSaSaDw0hVDJzq0P7RBKqTVZFE4I3//IiaZxWPLfi3Z6Vq5ezOApwAIdwDB6cQxVuoAZ1oJDBM7zCm/VovVjv1se0dcmazezDH1ifP82Okys=</latexit><latexit sha1_base64="cQRL0d083Bwo/HQWkwdopfKGZPY=">AAAB+HicbVBNS8NAEJ34WetHox69BIvgxZKIoMeiCB4r2A9oY9hsJ+3SzSbsboQa+0u8eFDEqz/Fm//G7cdBWx8MPN6bYWZemHKmtOt+W0vLK6tr64WN4ubW9k7J3t1rqCSTFOs04YlshUQhZwLrmmmOrVQiiUOOzXBwNfabDygVS8SdHqbox6QnWMQo0UYK7NLTdZDL+5NRRxLR4xjYZbfiTuAsEm9GyjBDLbC/Ot2EZjEKTTlRqu25qfZzIjWjHEfFTqYwJXRAetg2VJAYlZ9PDh85R0bpOlEiTQntTNTfEzmJlRrGoemMie6reW8s/ue1Mx1d+DkTaaZR0OmiKOOOTpxxCk6XSaSaDw0hVDJzq0P7RBKqTVZFE4I3//IiaZxWPLfi3Z6Vq5ezOApwAIdwDB6cQxVuoAZ1oJDBM7zCm/VovVjv1se0dcmazezDH1ifP82Okys=</latexit><latexit sha1_base64="cQRL0d083Bwo/HQWkwdopfKGZPY=">AAAB+HicbVBNS8NAEJ34WetHox69BIvgxZKIoMeiCB4r2A9oY9hsJ+3SzSbsboQa+0u8eFDEqz/Fm//G7cdBWx8MPN6bYWZemHKmtOt+W0vLK6tr64WN4ubW9k7J3t1rqCSTFOs04YlshUQhZwLrmmmOrVQiiUOOzXBwNfabDygVS8SdHqbox6QnWMQo0UYK7NLTdZDL+5NRRxLR4xjYZbfiTuAsEm9GyjBDLbC/Ot2EZjEKTTlRqu25qfZzIjWjHEfFTqYwJXRAetg2VJAYlZ9PDh85R0bpOlEiTQntTNTfEzmJlRrGoemMie6reW8s/ue1Mx1d+DkTaaZR0OmiKOOOTpxxCk6XSaSaDw0hVDJzq0P7RBKqTVZFE4I3//IiaZxWPLfi3Z6Vq5ezOApwAIdwDB6cQxVuoAZ1oJDBM7zCm/VovVjv1se0dcmazezDH1ifP82Okys=</latexit>

FZZT
<latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit><latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit><latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit><latexit sha1_base64="PAjKaSlozHWe+VY9xlQ0Il3QV1g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiIB4r9Itul5JNs21oNlmSWbEs/RlePCji1V/jzX9j2u5BWx8MPN6bYWZemAhuwHW/ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmawEGwTqIZiUPB2uH4dua3H5k2XMkGTBIWxGQoecQpASv5PWBPkN11u41pv1xxq+4ceJV4OamgHPV++as3UDSNmQQqiDG+5yYQZEQDp4JNS73UsITQMRky31JJYmaCbH7yFJ9ZZYAjpW1JwHP190RGYmMmcWg7YwIjs+zNxP88P4XoOsi4TFJgki4WRanAoPDsfzzgmlEQE0sI1dzeiumIaELBplSyIXjLL6+S1kXVc6vew2WldpPHUUQn6BSdIw9doRq6R3XURBQp9Ixe0ZsDzovz7nwsWgtOPnOM/sD5/AFkmJFP</latexit>

O`H
|0i

<latexit sha1_base64="vKtTmBlPz7Gm+gCUK8kAgfpjfqg=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KokIuiy66c4K9gFNCJPpTTt0MgkzE6HEgBt/xY0LRdz6E+78G6ePhbYeuHA4517uvSdMOVPacb6tpeWV1bX10kZ5c2t7Z9fe22+pJJMUmjThieyERAFnApqaaQ6dVAKJQw7tcHg99tv3IBVLxJ0epeDHpC9YxCjRRgrsw9yjhOObIsg94DyoFw+OJ4nocwjsilN1JsCLxJ2RCpqhEdhfXi+hWQxCU06U6rpOqv2cSM0oh6LsZQpSQoekD11DBYlB+fnkhwKfGKWHo0SaEhpP1N8TOYmVGsWh6YyJHqh5byz+53UzHV36ORNppkHQ6aIo41gneBwI7jEJVPORIYRKZm7FdEAkodrEVjYhuPMvL5LWWdV1qu7teaV2NYujhI7QMTpFLrpANVRHDdREFD2iZ/SK3qwn68V6tz6mrUvWbOYA/YH1+QP8Ape6</latexit><latexit sha1_base64="vKtTmBlPz7Gm+gCUK8kAgfpjfqg=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KokIuiy66c4K9gFNCJPpTTt0MgkzE6HEgBt/xY0LRdz6E+78G6ePhbYeuHA4517uvSdMOVPacb6tpeWV1bX10kZ5c2t7Z9fe22+pJJMUmjThieyERAFnApqaaQ6dVAKJQw7tcHg99tv3IBVLxJ0epeDHpC9YxCjRRgrsw9yjhOObIsg94DyoFw+OJ4nocwjsilN1JsCLxJ2RCpqhEdhfXi+hWQxCU06U6rpOqv2cSM0oh6LsZQpSQoekD11DBYlB+fnkhwKfGKWHo0SaEhpP1N8TOYmVGsWh6YyJHqh5byz+53UzHV36ORNppkHQ6aIo41gneBwI7jEJVPORIYRKZm7FdEAkodrEVjYhuPMvL5LWWdV1qu7teaV2NYujhI7QMTpFLrpANVRHDdREFD2iZ/SK3qwn68V6tz6mrUvWbOYA/YH1+QP8Ape6</latexit><latexit sha1_base64="vKtTmBlPz7Gm+gCUK8kAgfpjfqg=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KokIuiy66c4K9gFNCJPpTTt0MgkzE6HEgBt/xY0LRdz6E+78G6ePhbYeuHA4517uvSdMOVPacb6tpeWV1bX10kZ5c2t7Z9fe22+pJJMUmjThieyERAFnApqaaQ6dVAKJQw7tcHg99tv3IBVLxJ0epeDHpC9YxCjRRgrsw9yjhOObIsg94DyoFw+OJ4nocwjsilN1JsCLxJ2RCpqhEdhfXi+hWQxCU06U6rpOqv2cSM0oh6LsZQpSQoekD11DBYlB+fnkhwKfGKWHo0SaEhpP1N8TOYmVGsWh6YyJHqh5byz+53UzHV36ORNppkHQ6aIo41gneBwI7jEJVPORIYRKZm7FdEAkodrEVjYhuPMvL5LWWdV1qu7teaV2NYujhI7QMTpFLrpANVRHDdREFD2iZ/SK3qwn68V6tz6mrUvWbOYA/YH1+QP8Ape6</latexit><latexit sha1_base64="vKtTmBlPz7Gm+gCUK8kAgfpjfqg=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4KokIuiy66c4K9gFNCJPpTTt0MgkzE6HEgBt/xY0LRdz6E+78G6ePhbYeuHA4517uvSdMOVPacb6tpeWV1bX10kZ5c2t7Z9fe22+pJJMUmjThieyERAFnApqaaQ6dVAKJQw7tcHg99tv3IBVLxJ0epeDHpC9YxCjRRgrsw9yjhOObIsg94DyoFw+OJ4nocwjsilN1JsCLxJ2RCpqhEdhfXi+hWQxCU06U6rpOqv2cSM0oh6LsZQpSQoekD11DBYlB+fnkhwKfGKWHo0SaEhpP1N8TOYmVGsWh6YyJHqh5byz+53UzHV36ORNppkHQ6aIo41gneBwI7jEJVPORIYRKZm7FdEAkodrEVjYhuPMvL5LWWdV1qu7teaV2NYujhI7QMTpFLrpANVRHDdREFD2iZ/SK3qwn68V6tz6mrUvWbOYA/YH1+QP8Ape6</latexit>

ZZ
<latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit><latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit><latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit><latexit sha1_base64="0VlZkrIl2Ki11GSUv/ff5MLRqPM=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBftg2lM120i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMgRQR1FCihlWhgKpDQDEY3U7/5CNqIOLrHcQK+YoNIhIIztNJDF+EJs3Z70iuV3Yo7A10mXk7KJEetV/rq9mOeKoiQS2ZMx3MT9DOmUXAJk2I3NZAwPmID6FgaMQXGz2YHT+ipVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIMr/xMREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oyKNgRv8eVl0jiveG7Fu7soV6/zOArkmJyQM+KRS1Ilt6RG6oQTRZ7JK3lztPPivDsf89YVJ585In/gfP4AKd+QoQ==</latexit>

parabolic
<latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit><latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit><latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit><latexit sha1_base64="fxq7Z2lCqsHX54yhVhrCa0lhtRY=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeix68VjBfkAbyma7aZduNmF3Uiyh/8SLB0W8+k+8+W/ctjlo64OBx3szzMwLUykMet63s7a+sbm1Xdop7+7tHxy6R8dNk2Sa8QZLZKLbITVcCsUbKFDydqo5jUPJW+Hobua3xlwbkahHnKQ8iOlAiUgwilbquW4X+RPmKdU0TKRg055b8areHGSV+AWpQIF6z/3q9hOWxVwhk9SYju+lGORUo2CST8vdzPCUshEd8I6lisbcBPn88ik5t0qfRIm2pZDM1d8TOY2NmcSh7YwpDs2yNxP/8zoZRjdBLlSaIVdssSjKJMGEzGIgfaE5QzmxhDIt7K2EDW0IDG1YZRuCv/zyKmleVn2v6j9cVWq3RRwlOIUzuAAfrqEG91CHBjAYwzO8wpuTOy/Ou/OxaF1zipkT+APn8wdJ+JQR</latexit>

✔

✔

✔

✘

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

2⇡TETH
<latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit><latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit><latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit><latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit>

2⇡TETH
<latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit><latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit><latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit><latexit sha1_base64="tcb6xSmvjPYqiDnrdlBYy8lVUiY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiCD1W6Bc0IWy2m3bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MOVMacf5tkpb2zu7e+X9ysHh0fGJfXrWVUkmCe2QhCeyH2JFORO0o5nmtJ9KiuOQ0144eVj4vSmViiWirWcp9WM8EixiBGsjBbZd91KG2kHuyRg9tpvzwK46NWcJtEncglShQCuwv7xhQrKYCk04VmrgOqn2cyw1I5zOK16maIrJBI/owFCBY6r8fHn5HF0ZZYiiRJoSGi3V3xM5jpWaxaHpjLEeq3VvIf7nDTId3fk5E2mmqSCrRVHGkU7QIgY0ZJISzWeGYCKZuRWRMZaYaBNWxYTgrr+8Sbr1muvU3KebauO+iKMMF3AJ1+DCLTSgCS3oAIEpPMMrvFm59WK9Wx+r1pJVzJzDH1ifPzWxkrk=</latexit>

2 iR
<latexit sha1_base64="vC1/opkSGJtOGPR6LMMW0K3f8Gw=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy6r2Ad0hpKkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ6oHA4Zx7uSeHpIJr43lfTmVtfWNzq7pd29nd2z9wD486OskUZW2aiET1CNZMcMnahhvBeqliOCaCdcnktvC7U6Y0T+SjmaUsjPFI8ohTbKw0cN2AS8RREGMzJiR/mA/cutfwFkB/iV+SOpRoDdzPYJjQLGbSUIG17vteasIcK8OpYPNakGmWYjrBI9a3VOKY6TBfJJ+jM6sMUZQo+6RBC/XnRo5jrWcxsZNFQr3qFeJ/Xj8z0XWYc5lmhkm6PBRlApkEFTWgIVeMGjGzBFPFbVZEx1hhamxZNVuCv/rlv6Rz0fC9hn9/WW/elHVU4QRO4Rx8uIIm3EEL2kBhCk/wAq9O7jw7b877crTilDvH8AvOxzf8vJM7</latexit><latexit sha1_base64="vC1/opkSGJtOGPR6LMMW0K3f8Gw=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy6r2Ad0hpKkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ6oHA4Zx7uSeHpIJr43lfTmVtfWNzq7pd29nd2z9wD486OskUZW2aiET1CNZMcMnahhvBeqliOCaCdcnktvC7U6Y0T+SjmaUsjPFI8ohTbKw0cN2AS8RREGMzJiR/mA/cutfwFkB/iV+SOpRoDdzPYJjQLGbSUIG17vteasIcK8OpYPNakGmWYjrBI9a3VOKY6TBfJJ+jM6sMUZQo+6RBC/XnRo5jrWcxsZNFQr3qFeJ/Xj8z0XWYc5lmhkm6PBRlApkEFTWgIVeMGjGzBFPFbVZEx1hhamxZNVuCv/rlv6Rz0fC9hn9/WW/elHVU4QRO4Rx8uIIm3EEL2kBhCk/wAq9O7jw7b877crTilDvH8AvOxzf8vJM7</latexit><latexit sha1_base64="vC1/opkSGJtOGPR6LMMW0K3f8Gw=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy6r2Ad0hpKkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ6oHA4Zx7uSeHpIJr43lfTmVtfWNzq7pd29nd2z9wD486OskUZW2aiET1CNZMcMnahhvBeqliOCaCdcnktvC7U6Y0T+SjmaUsjPFI8ohTbKw0cN2AS8RREGMzJiR/mA/cutfwFkB/iV+SOpRoDdzPYJjQLGbSUIG17vteasIcK8OpYPNakGmWYjrBI9a3VOKY6TBfJJ+jM6sMUZQo+6RBC/XnRo5jrWcxsZNFQr3qFeJ/Xj8z0XWYc5lmhkm6PBRlApkEFTWgIVeMGjGzBFPFbVZEx1hhamxZNVuCv/rlv6Rz0fC9hn9/WW/elHVU4QRO4Rx8uIIm3EEL2kBhCk/wAq9O7jw7b877crTilDvH8AvOxzf8vJM7</latexit><latexit sha1_base64="vC1/opkSGJtOGPR6LMMW0K3f8Gw=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy6r2Ad0hpKkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ6oHA4Zx7uSeHpIJr43lfTmVtfWNzq7pd29nd2z9wD486OskUZW2aiET1CNZMcMnahhvBeqliOCaCdcnktvC7U6Y0T+SjmaUsjPFI8ohTbKw0cN2AS8RREGMzJiR/mA/cutfwFkB/iV+SOpRoDdzPYJjQLGbSUIG17vteasIcK8OpYPNakGmWYjrBI9a3VOKY6TBfJJ+jM6sMUZQo+6RBC/XnRo5jrWcxsZNFQr3qFeJ/Xj8z0XWYc5lmhkm6PBRlApkEFTWgIVeMGjGzBFPFbVZEx1hhamxZNVuCv/rlv6Rz0fC9hn9/WW/elHVU4QRO4Rx8uIIm3EEL2kBhCk/wAq9O7jw7b877crTilDvH8AvOxzf8vJM7</latexit>

class
<latexit sha1_base64="ONorXZMhaNGOyRDCg0xraJAVjNk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbbbt0swm7E7GE/g0vHhTx6p/x5r9xm+agrQ8GHu/N7M68MJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1LDpVC8hQIl7yaa0yiUvBNObud+55FrI2L1gNOEBxEdKTEUjKKVfB/5E2ZMUmNm/WrNrbs5yCrxClKDAs1+9csfxCyNuML8hZ7nJhhkVKNgks8qfmp4QtmEjnjPUkUjboIs33lGzqwyIMNY21JIcvX3REYjY6ZRaDsjimOz7M3F/7xeisPrIBMqSZErtvhomEqCMZkHQAZCc4ZyagllWthdCRtTTRnamCo2BG/55FXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1gkMAzvMKbkzovzrvzsWgtOcXMMfyB8/kDvkiSIQ==</latexit><latexit sha1_base64="ONorXZMhaNGOyRDCg0xraJAVjNk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbbbt0swm7E7GE/g0vHhTx6p/x5r9xm+agrQ8GHu/N7M68MJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1LDpVC8hQIl7yaa0yiUvBNObud+55FrI2L1gNOEBxEdKTEUjKKVfB/5E2ZMUmNm/WrNrbs5yCrxClKDAs1+9csfxCyNuML8hZ7nJhhkVKNgks8qfmp4QtmEjnjPUkUjboIs33lGzqwyIMNY21JIcvX3REYjY6ZRaDsjimOz7M3F/7xeisPrIBMqSZErtvhomEqCMZkHQAZCc4ZyagllWthdCRtTTRnamCo2BG/55FXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1gkMAzvMKbkzovzrvzsWgtOcXMMfyB8/kDvkiSIQ==</latexit><latexit sha1_base64="ONorXZMhaNGOyRDCg0xraJAVjNk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbbbt0swm7E7GE/g0vHhTx6p/x5r9xm+agrQ8GHu/N7M68MJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1LDpVC8hQIl7yaa0yiUvBNObud+55FrI2L1gNOEBxEdKTEUjKKVfB/5E2ZMUmNm/WrNrbs5yCrxClKDAs1+9csfxCyNuML8hZ7nJhhkVKNgks8qfmp4QtmEjnjPUkUjboIs33lGzqwyIMNY21JIcvX3REYjY6ZRaDsjimOz7M3F/7xeisPrIBMqSZErtvhomEqCMZkHQAZCc4ZyagllWthdCRtTTRnamCo2BG/55FXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1gkMAzvMKbkzovzrvzsWgtOcXMMfyB8/kDvkiSIQ==</latexit><latexit sha1_base64="ONorXZMhaNGOyRDCg0xraJAVjNk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbbbt0swm7E7GE/g0vHhTx6p/x5r9xm+agrQ8GHu/N7M68MJHCoOt+O6W19Y3NrfJ2ZWd3b/+genjUNnGqGW+xWMa6G1LDpVC8hQIl7yaa0yiUvBNObud+55FrI2L1gNOEBxEdKTEUjKKVfB/5E2ZMUmNm/WrNrbs5yCrxClKDAs1+9csfxCyNuML8hZ7nJhhkVKNgks8qfmp4QtmEjnjPUkUjboIs33lGzqwyIMNY21JIcvX3REYjY6ZRaDsjimOz7M3F/7xeisPrIBMqSZErtvhomEqCMZkHQAZCc4ZyagllWthdCRtTTRnamCo2BG/55FXSvqh7bt27v6w1boo4ynACp3AOHlxBA+6gCS1gkMAzvMKbkzovzrvzsWgtOcXMMfyB8/kDvkiSIQ==</latexit>

5. ERGODICITY IN THE SYK MODEL

1. Using the 1st quantized Hamiltonian of the SYK model, the er-
godic limit of the SYK model can be found, [7]. In this limit, one
can analytically extract WD from the SYK Hamiltonian.

2. Operator correlation functions have a characterstic behaviour in
this regime,

3. In an ongoing work, we study the ergodic limit of the operator
correlation functions in the SYK model.


