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A BIT OF LATTICE QCD
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Lattice QCD: first principle non-perturbative approach to QCD

S[ϕ] = ∫ dt∫ d3x ℒ[ϕ]

Euclidean space time:  

    weight!

 Importance sampling

Discrete space 

Finite volume 

tM → − itE

Z = ∫ dϕ eiSM[ϕ] ⟶ ∫ dϕ e−SE[ϕ] ⟵ SE ≥ 0 :

a

L
La



REAL-TIME DYNAMICS: SIGN PROBLEM IN LQCD
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Heavy-ion collisions

Parton showers

Fragmentation

Long-range processes in the SM: 
Compton scattering…

Path integral formulation:    sign problem!Z = ∫ dϕ eiSM[ϕ] ⟵

Quantum computing: prospective non-perturbative way to study QCD

  Hamiltonian time evolutionU(t, t0) = e−iH(t−t0) ⟵



COMPTON SCATTERING
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 QED: perturbative



COMPTON SCATTERING
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 hadron production: 
non-perturbative
 t ∼ 10−23s

 QED: perturbative



COMPTON SCATTERING
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Pi
Pf

q
q′ 

 hadron production: 
non-perturbative
 t ∼ 10−23s

 QED: perturbative



COMPTON SCATTERING
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Pi
Pf

q
q′ 

time separation t

Compton Amplitude: master of the inclusive structure amplitudes

 

Generalized Parton Distributions (GPDs): - nucleon structure

 gives access to Parton Distribution Functions (PDFs)

𝒯 = i∫ d4x eix⋅q ⟨N(Pf ) | T [𝒥(t) 𝒥′ (0) ] |N(Pi)⟩∞

3D

Im(𝒯)



COMPTON SCATTERING
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l
l0

Pi
Pf

q
q′ 

time separation t

Compton Amplitude: master of the inclusive structure amplitudes

 

Quantum Computer: test of convergence of factorization theorems directly from   
the Standard Model

𝒯 = i∫ d4x eix⋅q ⟨N(Pf ) | T [𝒥(t) 𝒥′ (0) ] |N(Pi)⟩∞



QUANTUM COMPUTERS
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Quantum computing: prospective non-perturbative way to study QCD

  Hamiltonian time evolutionU(t, t0) = e−iH(t−t0) ⟵

Minkowski space time

Discrete space 

Finite volume 

a

L



 Free particle wave function: 'p(x) = eipx

L

⇠

'p(L+ x) = eip(x+L) = 'p(x) = eipx

 Discretized momentum and spectrum: p =
2⇡n

L

PHYSICS IN A 1D FINITE BOX
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pion cloud

FINITE VOLUME: INFRARED LIMIT OF THE THEORY
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pp



pion cloud

FINITE VOLUME: INFRARED LIMIT OF THE THEORY
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p

⇠ 1/m⇡

p

pp

pp

p

p

p

p

p

L

⇠ 1/m⇡

 Finite-volume artifacts arise from the interactions with mirror images



pion cloud

FINITE VOLUME: INFRARED LIMIT OF THE THEORY
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L

⇠ 1/m⇡

 Finite-volume artifacts arise from the interactions with mirror images

 Assuming L >> size of the hadrons ~ 1/mπ 

This is a purely infrared artifact

We can determine these artifact using hadrons as the degrees of 
freedom



pion cloud

FINITE VOLUME: INFRARED LIMIT OF THE THEORY
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p

⇠ 1/m⇡

p

pp

pp

p

p

p

p

p

L

 Finite-volume artifacts arise from the interactions with mirror images

 Assuming L >> size of the hadrons ~ 1/mπ 

This is a purely infrared artifact

We can determine these artifact using hadrons as the degrees of 
freedom

 interactions with mirror images: Yukawa

Lüscher (1985)

mN(L) − mN(∞) ∼ ⟨N | ̂V |N⟩L ∼ e−mπL



pp

pp

p

p

p

p

L

Finite volume :

Particles are never free

 No asymptotic states

No scattering

Multi-particle states:    

L

En+1(L) − En(L) ∼
1
L#

REAL TIME CALCULATIONS: FINITE VOLUME SYSTEMATICS
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Goal: study inclusive processes at arbitrary kinematics

 Involve multi-particle states 

 Finite volume: expected to be dominant



COMPTON SCATTERING IN A FINITE BOX
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 Use known formalism as a diagnostic tool

 Finite-volume long range matrix elements: 

TL = T �H(s,Q2)
1

F�1(P,L) +M(s)
H

0(s,Q2
if )

<latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit>

Briceño et al,
PRD 101 (2020) 014509 

geometric function 
encoding FV effects

2-body scattering 
amplitude:

 is purely real:

Note: all terms in the right hand side are complex

𝒯L



RECOVERING THE INFINITE VOLUME AMPLITUDE
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 Introduce an  by hand (  prescription)

 

iϵ iϵ

𝒯L(ϵ) ∼ ∫
∞

−∞
dt eiq0 t−ϵ|t| ⟨nf | T[𝒥2(t) 𝒥1(0)] |ni⟩L

TL = T �H(s,Q2)
1

F�1(P,L) +M(s)
H

0(s,Q2
if )

<latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit>

E?, L 6= 1
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increase 
 and reduce  

L
ϵ

shift an  step away from the poles…ϵ

accesible in a Quantum computer 



RECOVERING THE INFINITE VOLUME AMPLITUDE
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 Introduce an  by hand (  prescription)

Then consider the double limit:

Test this idea using a toy model

What volume sizes do we need?

 How quickly do we recover the asymptotic behavior?

 Does this depend on the dynamics of the system?

iϵ iϵ

𝒯L(ϵ) ∼ ∫
∞

−∞
dt eiq0 t−ϵ|t| ⟨nf | T[𝒥2(t) 𝒥1(0)] |ni⟩L

𝒯 = lim
ϵ→0

lim
L→∞

𝒯L(ϵ)

TL = T �H(s,Q2)
1

F�1(P,L) +M(s)
H

0(s,Q2
if )

<latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit><latexit sha1_base64="/WegFUAHw0mzNT8MLWodYCQYgvc="></latexit>



COMPTON-LIKE AMPLITUDES
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TL(pf , q, pi) = T (E?, Q2, Q2
if )�H(E?, Q2)

1

F�1(E?,P , L) +M(E?)
H

0(E?, Q2
if )

<latexit sha1_base64="iby5m0H1O+2XCtKUunhrFSwwyq8="></latexit>
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L = 1
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EXPLOITING SYMMETRY: BOOST AVERAGING
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Lorentz scalarnot Lorentz scalar

Take advantage and exploit the symmetry:

 The physical amplitudes only depend on Lorentz scalars.

 Boost average

TL = T �H
F (P,L)

1 +MF (P,L)
H

0

<latexit sha1_base64="04F+4M2ibgXQF2YDXE4TTT98zS0="></latexit>



BOOST AVERAGING: NUMERICAL RESULTS
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Boost averaging:  with 

Binning in virtualities and energies:

  and  

mL = [20,25,30] d ≤ mL

Q2 − Q2 < ΔQ2, Q2
if − Q2 < ΔQ2 |E⋆ − E⋆ | ≤ ΔE⋆

2

4

6

8

|T
L
|/

m
2

2.0 2.5 3.0 3.5 4.0 E?/ m
20
40

æ
L

Q2 = 2 m2



BOOST AVERAGING: NUMERICAL RESULTS
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Model 1

Average over , with mL = [20,25,30] d ≤ mL

Model 2

Model 1, Q2 = 2 m2 Model 1, Q2 = 5 m2 Model 1, Q2 = 10 m2

Model 2, Q2 = 2 m2 Model 2, Q2 = 5 m2 Model 2, Q2 = 10 m2
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(a)
Model 1, Q2 = 2 m2 Model 1, Q2 = 5 m2 Model 1, Q2 = 10 m2

Model 2, Q2 = 2 m2 Model 2, Q2 = 5 m2 Model 2, Q2 = 10 m2
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TOY MODEL: COUPLED CHANNELS
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<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

pf
<latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit><latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit><latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit><latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

pf + q � pi
<latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit><latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit><latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit><latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit>

  depending on the 
center of mass Energy 
m1, m2 . . .

E⋆

 m1  m1

Consider toy theory for energies: 

Previously: only 1 channel of mass  can go on-shell in the loop

Lift this assumption:

2 coupled channels can go on-shell:  

3 or more coupled channels can go on-shell

2m1 < E⋆ < 3m1

m1

2m2 < E⋆ < 3m1



MULTIPLE COUPLED CHANNELS
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Binning + averaging: still mostly 
recovers multi-channel case

Optimal Binning becomes necessary
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4 coupled channels

Q2 = 2m2
1



SUMMARY
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Prospects for extracting scattering amplitudes from a Quantum Computer

Finite volume effects: large as expected 

 Naïve analysis: 

Solution: Exploit symmetry and binning (wave packets)

 

Inclusive scattering amplitudes: in principle accesible

Simple tools needed

Tested this idea using a toy model

mL ∼ 100

mL ∼ 20 − 30



OUTLOOK
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Optimal choices of /boosting/binning?

Inelastic processes? 

Test on toy theory [quantum simulation vs. lattice]

3+1D

….

ϵ

Optics based QC system at UVA
LDRD proposal: The EIC on a top table



THANK YOU!



TOY MODEL: COMPTON-LIKE AMPLITUDES

28

Scattering amplitude parametrization 

All-order perturbation theory implies that the Compton-like amplitudes satisfy 

Our parametrization: 

T (s,Q2, Q2
if ) = w2(s,Q

2, Q2
if ) +A12(s,Q

2)M(s)A0
21(s,Q

2
if )

<latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit><latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit><latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit><latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit>

w2(s,Q
2, Q2

if ) = 0, A12(s,Q
2) = A0

21(s,Q
2) =

1

1 +Q2/M2
<latexit sha1_base64="6jhnb0NEIIyHAryDFgc9+xl46co="></latexit><latexit sha1_base64="6jhnb0NEIIyHAryDFgc9+xl46co="></latexit><latexit sha1_base64="6jhnb0NEIIyHAryDFgc9+xl46co="></latexit><latexit sha1_base64="6jhnb0NEIIyHAryDFgc9+xl46co="></latexit>

M =
1

K�1 � i⇢
, K(E?) = m2q? 2 g2

m2
R � E?2

<latexit sha1_base64="KOiMDiqyp3HGENFChcK13O/usrg="></latexit>



FINITE VOLUME TWO BODY AMPLITUDE
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Consider :ϵL = 1

ML =
1

M�1 + F (P,L)
<latexit sha1_base64="04lqak7ss2rVAeoWZP4Yh8wvcFw=">AAACGHicbVDLSsNAFJ3UV62vqEs3wSJU1JpUQTdCURAXFSrYBzQxTKaTdujkwcxEKCGf4cZfceNCEbfd+TdO2ixq64ELh3Pu5d57nJASLnT9R8ktLC4tr+RXC2vrG5tb6vZOkwcRQ7iBAhqwtgM5psTHDUEExe2QYeg5FLecwU3qt54x4yTwH8UwxJYHez5xCYJCSrZ6anpQ9BGk8X1i165Ml0EUG0k8JT/FJ0ZydFuqH9cOE1st6mV9DG2eGBkpggx1Wx2Z3QBFHvYFopDzjqGHwoohEwRRnBTMiOMQogHs4Y6kPvQwt+LxY4l2IJWu5gZMli+0sTo9EUOP86HnyM70Xj7rpeJ/XicS7qUVEz+MBPbRZJEbUU0EWpqS1iUMI0GHkkDEiLxVQ30osxEyy4IMwZh9eZ40K2XjrFx5OC9Wr7M48mAP7IMSMMAFqII7UAcNgMALeAMf4FN5Vd6VL+V70ppTspld8AfK6BcPJ5+6</latexit>

Finite-volume amplitude depends on 
the total momentum P = 2πd /L

d = 0
d = 6

mL = 10
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FINITE VOLUME TWO BODY AMPLITUDE
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Consider :ϵL = 1

ML =
1

M�1 + F (P,L)
<latexit sha1_base64="04lqak7ss2rVAeoWZP4Yh8wvcFw=">AAACGHicbVDLSsNAFJ3UV62vqEs3wSJU1JpUQTdCURAXFSrYBzQxTKaTdujkwcxEKCGf4cZfceNCEbfd+TdO2ixq64ELh3Pu5d57nJASLnT9R8ktLC4tr+RXC2vrG5tb6vZOkwcRQ7iBAhqwtgM5psTHDUEExe2QYeg5FLecwU3qt54x4yTwH8UwxJYHez5xCYJCSrZ6anpQ9BGk8X1i165Ml0EUG0k8JT/FJ0ZydFuqH9cOE1st6mV9DG2eGBkpggx1Wx2Z3QBFHvYFopDzjqGHwoohEwRRnBTMiOMQogHs4Y6kPvQwt+LxY4l2IJWu5gZMli+0sTo9EUOP86HnyM70Xj7rpeJ/XicS7qUVEz+MBPbRZJEbUU0EWpqS1iUMI0GHkkDEiLxVQ30osxEyy4IMwZh9eZ40K2XjrFx5OC9Wr7M48mAP7IMSMMAFqII7UAcNgMALeAMf4FN5Vd6VL+V70ppTspld8AfK6BcPJ5+6</latexit>

Finite-volume amplitude depends on 
the total momentum P = 2πd /L

d = 0
d = 6

mL = 10

2.0 2.2 2.4 2.6 2.8 E?/ m
0.0

0.2

0.4

0.6

0.8

1.0

1.2

|Ω
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L
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free points:

To get this  from a simulation: 

4pt Corr :

LSZ reduction:

Amputate external legs

external legs on-shell

Free points: only points accesible 
in a simulation

ℳL

⟨pf |𝒪(t)𝒪†(0) |pi⟩

En = (2πn /L)2 + m2 + (2π(n − d)/L)2 + m2
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Consider :ϵL = 1

ML =
1

M�1 + F (P,L)
<latexit sha1_base64="04lqak7ss2rVAeoWZP4Yh8wvcFw=">AAACGHicbVDLSsNAFJ3UV62vqEs3wSJU1JpUQTdCURAXFSrYBzQxTKaTdujkwcxEKCGf4cZfceNCEbfd+TdO2ixq64ELh3Pu5d57nJASLnT9R8ktLC4tr+RXC2vrG5tb6vZOkwcRQ7iBAhqwtgM5psTHDUEExe2QYeg5FLecwU3qt54x4yTwH8UwxJYHez5xCYJCSrZ6anpQ9BGk8X1i165Ml0EUG0k8JT/FJ0ZydFuqH9cOE1st6mV9DG2eGBkpggx1Wx2Z3QBFHvYFopDzjqGHwoohEwRRnBTMiOMQogHs4Y6kPvQwt+LxY4l2IJWu5gZMli+0sTo9EUOP86HnyM70Xj7rpeJ/XicS7qUVEz+MBPbRZJEbUU0EWpqS1iUMI0GHkkDEiLxVQ30osxEyy4IMwZh9eZ40K2XjrFx5OC9Wr7M48mAP7IMSMMAFqII7UAcNgMALeAMf4FN5Vd6VL+V70ppTspld8AfK6BcPJ5+6</latexit>

Finite-volume amplitude depends on 
the total momentum P = 2πd /L
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free points: only points accesible in a simulation

En = (2πn /L)2 + m2 + (2π(n − d)/L)2 + m2
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<latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit>

 and volume dependence:ϵ ϵL = 1 ϵL = 2 ϵL = 4

�L = 100⇥
����
ML �M(E?)

M(E?)

����
<latexit sha1_base64="/5Ud17bi0s9golyACa/67SE0mtg="></latexit>

ML =
1

M�1 + F (P,L)
<latexit sha1_base64="04lqak7ss2rVAeoWZP4Yh8wvcFw=">AAACGHicbVDLSsNAFJ3UV62vqEs3wSJU1JpUQTdCURAXFSrYBzQxTKaTdujkwcxEKCGf4cZfceNCEbfd+TdO2ixq64ELh3Pu5d57nJASLnT9R8ktLC4tr+RXC2vrG5tb6vZOkwcRQ7iBAhqwtgM5psTHDUEExe2QYeg5FLecwU3qt54x4yTwH8UwxJYHez5xCYJCSrZ6anpQ9BGk8X1i165Ml0EUG0k8JT/FJ0ZydFuqH9cOE1st6mV9DG2eGBkpggx1Wx2Z3QBFHvYFopDzjqGHwoohEwRRnBTMiOMQogHs4Y6kPvQwt+LxY4l2IJWu5gZMli+0sTo9EUOP86HnyM70Xj7rpeJ/XicS7qUVEz+MBPbRZJEbUU0EWpqS1iUMI0GHkkDEiLxVQ30osxEyy4IMwZh9eZ40K2XjrFx5OC9Wr7M48mAP7IMSMMAFqII7UAcNgMALeAMf4FN5Vd6VL+V70ppTspld8AfK6BcPJ5+6</latexit>

Finite-volume amplitude depends on 
the total momentum P = 2πd /L
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ML =
1

M�1 + F (P,L)
<latexit sha1_base64="04lqak7ss2rVAeoWZP4Yh8wvcFw=">AAACGHicbVDLSsNAFJ3UV62vqEs3wSJU1JpUQTdCURAXFSrYBzQxTKaTdujkwcxEKCGf4cZfceNCEbfd+TdO2ixq64ELh3Pu5d57nJASLnT9R8ktLC4tr+RXC2vrG5tb6vZOkwcRQ7iBAhqwtgM5psTHDUEExe2QYeg5FLecwU3qt54x4yTwH8UwxJYHez5xCYJCSrZ6anpQ9BGk8X1i165Ml0EUG0k8JT/FJ0ZydFuqH9cOE1st6mV9DG2eGBkpggx1Wx2Z3QBFHvYFopDzjqGHwoohEwRRnBTMiOMQogHs4Y6kPvQwt+LxY4l2IJWu5gZMli+0sTo9EUOP86HnyM70Xj7rpeJ/XicS7qUVEz+MBPbRZJEbUU0EWpqS1iUMI0GHkkDEiLxVQ30osxEyy4IMwZh9eZ40K2XjrFx5OC9Wr7M48mAP7IMSMMAFqII7UAcNgMALeAMf4FN5Vd6VL+V70ppTspld8AfK6BcPJ5+6</latexit>

Finite-volume amplitude depends on 
the total momentum P = 2πd /L

 and volume dependence:ϵ ϵL = 1 ϵL = 2 ϵL = 4
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<latexit sha1_base64="/5Ud17bi0s9golyACa/67SE0mtg="></latexit>
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 and volume dependence:ϵ ϵL = 1 ϵL = 2 ϵL = 4
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<latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit>
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<latexit sha1_base64="/5Ud17bi0s9golyACa/67SE0mtg="></latexit>

ML =
1

M�1 + F (P,L)
<latexit sha1_base64="04lqak7ss2rVAeoWZP4Yh8wvcFw=">AAACGHicbVDLSsNAFJ3UV62vqEs3wSJU1JpUQTdCURAXFSrYBzQxTKaTdujkwcxEKCGf4cZfceNCEbfd+TdO2ixq64ELh3Pu5d57nJASLnT9R8ktLC4tr+RXC2vrG5tb6vZOkwcRQ7iBAhqwtgM5psTHDUEExe2QYeg5FLecwU3qt54x4yTwH8UwxJYHez5xCYJCSrZ6anpQ9BGk8X1i165Ml0EUG0k8JT/FJ0ZydFuqH9cOE1st6mV9DG2eGBkpggx1Wx2Z3QBFHvYFopDzjqGHwoohEwRRnBTMiOMQogHs4Y6kPvQwt+LxY4l2IJWu5gZMli+0sTo9EUOP86HnyM70Xj7rpeJ/XicS7qUVEz+MBPbRZJEbUU0EWpqS1iUMI0GHkkDEiLxVQ30osxEyy4IMwZh9eZ40K2XjrFx5OC9Wr7M48mAP7IMSMMAFqII7UAcNgMALeAMf4FN5Vd6VL+V70ppTspld8AfK6BcPJ5+6</latexit>

Finite-volume amplitude depends on 
the total momentum P = 2πd /L
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Lorentz scalarnot Lorentz scalar

Take advantage and exploit the symmetry:

 The physical amplitudes only depend on Lorentz scalars.

 Boost average

TL = T �H
F (P,L)

1 +MF (P,L)
H

0

<latexit sha1_base64="04F+4M2ibgXQF2YDXE4TTT98zS0="></latexit>
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TL(pf , q, pi) = T (E?, Q2, Q2
if )�H(E?, Q2)

1

F�1(E?,P , L) +M(E?)
H

0(E?, Q2
if )

<latexit sha1_base64="iby5m0H1O+2XCtKUunhrFSwwyq8="></latexit>
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<latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit><latexit sha1_base64="Coj/jGTc0b4UYFn+8CnvQXCP3fI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhYRDAfkBxhb7OXLNnbO3fnhHDkT9hYKGLr37Hz37hJrtDEBwOP92aYmRckUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHN1G89cW1ErB5wnHA/ogMlQsEoWql9d9UVKsRxr1xxq+4MZJl4OalAjnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHUsVjbjxs9m9E3JilT4JY21LIZmpvycyGhkzjgLbGVEcmkVvKv7ndVIML/1MqCRFrth8UZhKgjGZPk/6QnOGcmwJZVrYWwkbUk0Z2ohKNgRv8eVl0jyrem7Vuz+v1K7zOIpwBMdwCh5cQA1uoQ4NYCDhGV7hzXl0Xpx352PeWnDymUP4A+fzB99Cj9k=</latexit>
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Target virtualities:  

mR = 2.5m, g = 2.5, and h(E*2) = 0

Q̄2 = = 2m2 ΔQ2 = 0.01m2

Q2 − Q2 < ΔQ2 and Q2
if − Q2 < ΔQ2
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  encodes FV effects: not a Lorentz scalar. 

Asymptotic behavior :    alternating sign!

Boost averaging: should reduce finite volume effects

F(P, L)

F ∼ e−Lϵα0 (−1)d ⟵

10 15 20 25 30 35 40 45 m L
0.00

0.05

0.10

0.15

0.20

|F
/Ω

|

d = 0
d = 6

E⋆ = 2.2 m, ϵL = 2

eF
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Model 1, Q2 = 2 m2 Model 1, Q2 = 5 m2 Model 1, Q2 = 10 m2

Model 2, Q2 = 2 m2 Model 2, Q2 = 5 m2 Model 2, Q2 = 10 m2
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Model 1: 

Model 2: 

mR = 2.5m, g = 2.5, h(E*2) = 0
mR = 5.5m, g = 6, h(E*2) = 0.2/m2

Average over , with 

, , 

mL = [20,25,30] d ≤ mL

ΔQ2 = 0.05m2 ΔE* = 0.08m ϵ =
1

L(mL)1/2
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Finite volume:

No asymptotic states:

Discretizes the spectrum

Eliminates the branch cut

ĤL |n⟩L = En(L) |n⟩L

En+1(L) − En(L) ∼
1
L#

Infinite-volume analytic structure Finite-volume analytic structure

Infinite volume:

Asymptotic states satisfy: 

Continue spectrum

Branch cut

Ĥ∞,0 |p1, p2, ⋯pn⟩0 = E(p1, p2, ⋯pn) |p1, p2, ⋯pn⟩0

E(p1, p2, ⋯pn) =
n

∑
i=0

p2
i + m2

s s
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Use finite-volume as a tool in LQCD (Luscher-like techniques)

Relate the spectrum  to physical amplitudes

Exclusive processes

En(L)

Finite volume: scattering is not well defined!
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Use finite-volume as a tool in LQCD (Luscher-like techniques)

Relate the spectrum  to physical amplitudes

Exclusive processes

Challenging for inclusive reactions

En(L)

Finite volume: scattering is not well defined!

Infinite-volume amplitudes 

complex functions

 kinematic singularities

Finite-volume “amplitudes” 

real functions

 power-law finite-volume errors

s s
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QC may be an useful tool to approach inclusive reactions

Direct extraction of the amplitude  

Extract   accesible in a QC

Construct 

Evaluate  for different times: 

 prescription: consider several  values

consider different 

Finally consider the double limit:

𝒯L(ϵ) ∼ ∫
∞

−∞
dt eiq0 t−ϵ|t| ⟨nf | T[𝒥2(t) 𝒥1(0)] |ni⟩L

𝒯L(ϵ)

⟨nf | 𝒥2,M(t) 𝒥1(0) |ni⟩L ⟵

|ni⟩ and |nf⟩

𝒥(t) eiHt𝒥(0)e−iHt

iϵ ϵ

L

𝒯 = lim
ϵ→0

lim
L→∞

𝒯L(ϵ)

Finite volume: scattering is not well defined!
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iK
<latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit><latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit><latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit><latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit>

iM =
<latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit>

+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +
⇢

<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

iB
<latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

Two-body scattering amplitude at all orders:

encodes dynamics
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+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +

iM =
<latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit>

+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +
⇢

<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

iB
<latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>
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<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

Two-body scattering amplitude at all orders:

⇢ =
1

8E?q?
⇠ 1p

s� sth
<latexit sha1_base64="2AH3cm7zahfTuCEzI3tMHKyddlM="></latexit><latexit sha1_base64="2AH3cm7zahfTuCEzI3tMHKyddlM="></latexit><latexit sha1_base64="2AH3cm7zahfTuCEzI3tMHKyddlM="></latexit><latexit sha1_base64="2AH3cm7zahfTuCEzI3tMHKyddlM="></latexit>

kinematic singularity

 single particle momentum (c.m.)    

E⋆ : center of mass energy

q⋆ :

q⋆ =
E⋆2

4
− m2 1+1D
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<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +
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<latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit><latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit><latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit><latexit sha1_base64="mcT45iH/UMdILOQLsmvwhfGmgqU=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoRnBTwT6gCWUyvW2HTiZhZiKU0N9w40IRt/6MO//GSZuFth4YOJxzL/fMCRPBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsuiHVKLjEluFGYDdRSKNQYCec3OZ+5wmV5rF8NNMEg4iOJB9yRo2VfO5H1IwZFdn9rF+tuXV3DrJKvILUoECzX/3yBzFLI5SGCap1z3MTE2RUGc4Ezip+qjGhbEJH2LNU0gh1kM0zz8iZVQZkGCv7pCFz9fdGRiOtp1FoJ/OIetnLxf+8XmqG10HGZZIalGxxaJgKYmKSF0AGXCEzYmoJZYrbrISNqaLM2JoqtgRv+curpH1R99y693BZa9wUdZThBE7hHDy4ggbcQRNawCCBZ3iFNyd1Xpx352MxWnKKnWP4A+fzB0gukdQ=</latexit>

iM =
<latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit><latexit sha1_base64="/ui2ZGvsFqG+b/SeQhKfdkazP0U=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclRkRdCMU3bgRKtgHtEPJpLdtaCYzJplCGfodblwo4taPceffmGlnoa0HAodz7uWenCAWXBvX/XZWVtfWNzYLW8Xtnd29/dLBYUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo9vMb45RaR7JRzOJ0Q/pQPI+Z9RYyeedkJohoyK9n153S2W34s5AlomXkzLkqHVLX51exJIQpWGCat323Nj4KVWGM4HTYifRGFM2ogNsWyppiNpPZ6Gn5NQqPdKPlH3SkJn6eyOlodaTMLCTWUa96GXif147Mf0rP+UyTgxKNj/UTwQxEckaID2ukBkxsYQyxW1WwoZUUWZsT0Vbgrf45WXSOK94bsV7uChXb/I6CnAMJ3AGHlxCFe6gBnVg8ATP8Apvzth5cd6dj/noipPvHMEfOJ8/0YqSHQ==</latexit>

+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +
⇢

<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

iB
<latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

Two-body scattering amplitude at all orders:

=
i

K�1 � i⇢
<latexit sha1_base64="WGxVV+c56VxbvzGOPDwCexE0KWA=">AAACCnicbVDLSsNAFJ34rPUVdekmWgQ3LYkIuhGKbgQ3FewDmlgm00k7dDITZiZCGbJ246+4caGIW7/AnX/jpM1CWw9cOJxzL/feEyaUSOW639bC4tLyympprby+sbm1be/stiRPBcJNxCkXnRBKTAnDTUUUxZ1EYBiHFLfD0VXutx+wkISzOzVOcBDDASMRQVAZqWcfXPiRgEiTTPsxVEMEqb7J7nXVy6rEF0Oe9eyKW3MncOaJV5AKKNDo2V9+n6M0xkwhCqXsem6iAg2FIojirOynEicQjeAAdw1lMMYy0JNXMufIKH0n4sIUU85E/T2hYSzlOA5NZ36unPVy8T+vm6roPNCEJanCDE0XRSl1FHfyXJw+ERgpOjYEIkHMrQ4aQhONMumVTQje7MvzpHVS89yad3taqV8WcZTAPjgEx8ADZ6AOrkEDNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AMFTmus=</latexit><latexit sha1_base64="WGxVV+c56VxbvzGOPDwCexE0KWA=">AAACCnicbVDLSsNAFJ34rPUVdekmWgQ3LYkIuhGKbgQ3FewDmlgm00k7dDITZiZCGbJ246+4caGIW7/AnX/jpM1CWw9cOJxzL/feEyaUSOW639bC4tLyympprby+sbm1be/stiRPBcJNxCkXnRBKTAnDTUUUxZ1EYBiHFLfD0VXutx+wkISzOzVOcBDDASMRQVAZqWcfXPiRgEiTTPsxVEMEqb7J7nXVy6rEF0Oe9eyKW3MncOaJV5AKKNDo2V9+n6M0xkwhCqXsem6iAg2FIojirOynEicQjeAAdw1lMMYy0JNXMufIKH0n4sIUU85E/T2hYSzlOA5NZ36unPVy8T+vm6roPNCEJanCDE0XRSl1FHfyXJw+ERgpOjYEIkHMrQ4aQhONMumVTQje7MvzpHVS89yad3taqV8WcZTAPjgEx8ADZ6AOrkEDNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AMFTmus=</latexit><latexit sha1_base64="WGxVV+c56VxbvzGOPDwCexE0KWA=">AAACCnicbVDLSsNAFJ34rPUVdekmWgQ3LYkIuhGKbgQ3FewDmlgm00k7dDITZiZCGbJ246+4caGIW7/AnX/jpM1CWw9cOJxzL/feEyaUSOW639bC4tLyympprby+sbm1be/stiRPBcJNxCkXnRBKTAnDTUUUxZ1EYBiHFLfD0VXutx+wkISzOzVOcBDDASMRQVAZqWcfXPiRgEiTTPsxVEMEqb7J7nXVy6rEF0Oe9eyKW3MncOaJV5AKKNDo2V9+n6M0xkwhCqXsem6iAg2FIojirOynEicQjeAAdw1lMMYy0JNXMufIKH0n4sIUU85E/T2hYSzlOA5NZ36unPVy8T+vm6roPNCEJanCDE0XRSl1FHfyXJw+ERgpOjYEIkHMrQ4aQhONMumVTQje7MvzpHVS89yad3taqV8WcZTAPjgEx8ADZ6AOrkEDNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AMFTmus=</latexit><latexit sha1_base64="WGxVV+c56VxbvzGOPDwCexE0KWA=">AAACCnicbVDLSsNAFJ34rPUVdekmWgQ3LYkIuhGKbgQ3FewDmlgm00k7dDITZiZCGbJ246+4caGIW7/AnX/jpM1CWw9cOJxzL/feEyaUSOW639bC4tLyympprby+sbm1be/stiRPBcJNxCkXnRBKTAnDTUUUxZ1EYBiHFLfD0VXutx+wkISzOzVOcBDDASMRQVAZqWcfXPiRgEiTTPsxVEMEqb7J7nXVy6rEF0Oe9eyKW3MncOaJV5AKKNDo2V9+n6M0xkwhCqXsem6iAg2FIojirOynEicQjeAAdw1lMMYy0JNXMufIKH0n4sIUU85E/T2hYSzlOA5NZ36unPVy8T+vm6roPNCEJanCDE0XRSl1FHfyXJw+ERgpOjYEIkHMrQ4aQhONMumVTQje7MvzpHVS89yad3taqV8WcZTAPjgEx8ADZ6AOrkEDNAECj+AZvII368l6sd6tj2nrglXM7IE/sD5/AMFTmus=</latexit>
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+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +

+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +

iB
<latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit><latexit sha1_base64="XLt6T7rQriPwtyFvP1jUqFvvlmo=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLUjcsK9gFNKDfTSTt0MgkzE6GE/oYbF4q49Wfc+TdO2yy09cDA4Zx7uWdOmAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKPvdjNGOKIm/OBtWaW3cXIOvEK0gNCrQG1S9/mNAsZtJQgVr3PTc1QY7KcCrYrOJnmqVIJzhifUslxkwH+SLzjFxYZUiiRNknDVmovzdyjLWexqGdnEfUq95c/M/rZya6DXIu08wwSZeHokwQk5B5AWTIFaNGTC1BqrjNSugYFVJja6rYErzVL6+TzlXdc+vew3Wt0SzqKMMZnMMleHADDbiHFrSBQgrP8ApvTua8OO/Ox3K05BQ7p/AHzucPOoGRyw==</latexit>

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

iML =
<latexit sha1_base64="S71vEnU0LpvpkUBec02SGZgr/f8=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KkkVdCMU3bhQqGAf0IYwmU7boZNJmJkoJfZT3LhQxK1f4s6/cdJmoa0HBg7n3Ms9c4KYM6Ud59taWl5ZXVsvbBQ3t7Z3du3SXlNFiSS0QSIeyXaAFeVM0IZmmtN2LCkOA05bwegq81sPVCoWiXs9jqkX4oFgfUawNpJvl1g3xHpIME9vJ/4NukC+XXYqzhRokbg5KUOOum9/dXsRSUIqNOFYqY7rxNpLsdSMcDopdhNFY0xGeEA7hgocUuWl0+gTdGSUHupH0jyh0VT9vZHiUKlxGJjJLKea9zLxP6+T6P65lzIRJ5oKMjvUTzjSEcp6QD0mKdF8bAgmkpmsiAyxxESbtoqmBHf+y4ukWa24J5Xq3Wm5dpnXUYADOIRjcOEManANdWgAgUd4hld4s56sF+vd+piNLln5zj78gfX5A1mNk2U=</latexit>

iM
<latexit sha1_base64="JkHWE6zayTJSwQmbN/ZU16HcHdk=">AAAB83icbVDLSgMxFL2pr1pfVZdugkVwVWaqoMuiGzdCBfuAzlAyaaYNzWSGJCOUob/hxoUibv0Zd/6NmXYW2nogcDjnXu7JCRLBtXGcb1RaW9/Y3CpvV3Z29/YPqodHHR2nirI2jUWsegHRTHDJ2oYbwXqJYiQKBOsGk9vc7z4xpXksH800YX5ERpKHnBJjJY97ETFjSkR2PxtUa07dmQOvErcgNSjQGlS/vGFM04hJQwXRuu86ifEzogyngs0qXqpZQuiEjFjfUkkipv1snnmGz6wyxGGs7JMGz9XfGxmJtJ5GgZ3MI+plLxf/8/qpCa/9jMskNUzSxaEwFdjEOC8AD7li1IipJYQqbrNiOiaKUGNrqtgS3OUvr5JOo+5e1BsPl7XmTVFHGU7gFM7BhStowh20oA0UEniGV3hDKXpB7+hjMVpCxc4x/AH6/AFMhpHa</latexit>

iF
<latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit>

iF
<latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit>

iF
<latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit>

=
i

M�1 + F
<latexit sha1_base64="GRbzWaqaq+alxntzBiFqHYQ7b8U=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhZBEEtSBd0IRUHcCBXsA5pYJtNJO3QyCTMToYQs3fgrblwo4tZPcOffOGmz0NYDFw7n3Mu993gRo1JZ1rdRmJtfWFwqLpdWVtfWN8zNraYMY4FJA4csFG0PScIoJw1FFSPtSBAUeIy0vOFl5rceiJA05HdqFBE3QH1OfYqR0lLX3D13fIFwQtPECZAaYMSSm/Q+ObJTeAiv0q5ZtirWGHCW2Dkpgxz1rvnl9EIcB4QrzJCUHduKlJsgoShmJC05sSQRwkPUJx1NOQqIdJPxIync10oP+qHQxRUcq78nEhRIOQo83ZkdK6e9TPzP68TKP3MTyqNYEY4ni/yYQRXCLBXYo4JgxUaaICyovhXiAdLBKJ1dSYdgT788S5rVin1cqd6elGsXeRxFsAP2wAGwwSmogWtQBw2AwSN4Bq/gzXgyXox342PSWjDymW3wB8bnDwvkmVM=</latexit>

geometric function 
encoding FV effects

Finite volume: integral in loops become sum over discrete momenta. 

Two-body scattering amplitude in a finite volume:
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Two body scattering amplitude analog:

where the geometric function  is defined as:F

F (E,P , L) = lim
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<latexit sha1_base64="DAd1e1z0mRNqz6RWPELL/Cmbuoc="></latexit><latexit sha1_base64="DAd1e1z0mRNqz6RWPELL/Cmbuoc="></latexit><latexit sha1_base64="DAd1e1z0mRNqz6RWPELL/Cmbuoc="></latexit><latexit sha1_base64="DAd1e1z0mRNqz6RWPELL/Cmbuoc="></latexit>

ML =
1

M�1 + F
<latexit sha1_base64="ulN8lNahrCJH3Sk+gj4a56pEGIw=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQxZJUQTdCURAXChXsA5oYJtNJO3TyYGYilJB/cOOvuHGhiFs37vwbJ20WtfXAhcM593LvPW7EqJCG8aMV5uYXFpeKy6WV1bX1DX1zqynCmGPSwCELedtFgjAakIakkpF2xAnyXUZa7uAy81uPhAsaBvdyGBHbR72AehQjqSRHP7B8JPsYseQ2dW7OLY8jnJhpMiE/JEdmeniVOnrZqBgjwFli5qQMctQd/dvqhjj2SSAxQ0J0TCOSdoK4pJiRtGTFgkQID1CPdBQNkE+EnYx+SuGeUrrQC7mqQMKROjmRIF+Ioe+qzuxUMe1l4n9eJ5bemZ3QIIolCfB4kRczKEOYBQS7lBMs2VARhDlVt0LcRyoWqWIsqRDM6ZdnSbNaMY8r1buTcu0ij6MIdsAu2AcmOAU1cA3qoAEweAIv4A28a8/aq/ahfY5bC1o+sw3+QPv6BVjxnm8=</latexit>

the total momentum P =
2πd
L

 encodes the finite volume effects!

 : not a Lorentz scalar. 

F(P, L)

F(P, L)



COMPTON SCATTERING: KINEMATICS

48

Invariants:

Center of mass frame:

Energy:

Single particle momentum:

p2
i = p2

f = m2

Q2 = − q2

Q2
if = − (pf + q − pi)2

E⋆2 = PμPμ = E2 − P2 = s

q⋆ =
E⋆2

4
− m2

Total momentum of the system:

 Pμ ≡ (q + pf ) = (E, P)

pf + q − pi

pf pi

q
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+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + + 1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

1
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<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +
⇢

<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

pf
<latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit><latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit><latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit><latexit sha1_base64="8rSs5AB8zqXIFxUww+7H9J0ERlk=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9pP2o71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A0/Ujc0=</latexit>

pi
<latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit><latexit sha1_base64="JL3Wpb1QX8jd/mqnwR2ah6rFk6A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpIe2Lvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AVRgjdA=</latexit>

pf + q � pi
<latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit><latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit><latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit><latexit sha1_base64="tU74SWd+pbMA1vrJt3ymtoWeda4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIYtkVQY9FLx4r2A9plyWbZtvQJBuTrFBKf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXK86M9f1vb2l5ZXVtvbBR3Nza3tkt7e03TJppQusk5aluxdhQziStW2Y5bSlNsYg5bcaDm4nffKLasFTe26GiocA9yRJGsHXSg4qS08czFbGoVPYr/hRokQQ5KUOOWlT66nRTkgkqLeHYmHbgKxuOsLaMcDoudjJDFSYD3KNtRyUW1ISj6cFjdOyULkpS7UpaNFV/T4ywMGYoYtcpsO2beW8i/ue1M5tchSMmVWapJLNFScaRTdHke9RlmhLLh45gopm7FZE+1phYl1HRhRDMv7xIGueVwK8Edxfl6nUeRwEO4QhOIIBLqMIt1KAOBAQ8wyu8edp78d69j1nrkpfPHMAfeJ8/QsGQCg==</latexit>

Compton-like amplitudes [similar analytic structure compared to two body case]:

T (s,Q2, Q2
if ) = w2(s,Q

2, Q2
if ) +A12(s,Q

2)M(s)A0
21(s,Q

2
if )

<latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit><latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit><latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit><latexit sha1_base64="Simiy+l/s3NDVs/VQVHHKb18CAE="></latexit>

real and “smooth” for 
 Q2, Q2

if > 0



COMPTON-LIKE AMPLITUDES IN A BOX

50

+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

+ +V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

+ · · ·
<latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit><latexit sha1_base64="Sku1ntuTIqXGw8iVobcxRcEKgxY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIsgKCURQY9FLx4rWFtIQ9lsNu3SzW7YnQil9Gd48aCIV3+NN/+N2zYHbX3LwuO9GWbmRZngBj3v2ymtrK6tb5Q3K1vbO7t71f2DR6NyTVmLKqF0JyKGCS5ZCzkK1sk0I2kkWDsa3k799hPThiv5gKOMhSnpS55wStBKwVn33D4aKzS9as2rezO4y8QvSA0KNHvVr26saJ4yiVQQYwLfyzAcE42cCjapdHPDMkKHpM8CSyVJmQnHs5Un7olVYjdR2n6J7kz93TEmqTGjNLKVKcGBWfSm4n9ekGNyHY65zHJkks4HJblwUbnT+92Ya0ZRjCwhVHO7q0sHRBOKNqWKDcFfPHmZPF7Ufa/u31/WGjdFHGU4gmM4BR+uoAF30IQWUFDwDK/w5qDz4rw7H/PSklP0HMIfOJ8/ToCQnA==</latexit>

iF
<latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit> + +
iF

<latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit>

iF
<latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit><latexit sha1_base64="PAL9g4gJ/H2YzDdLcwHTgsAn550=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiIB6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1iJOE+xEdKhEKRtFKD+K2X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGV34mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqaV1UPbfq3V9W6td5HEU4gVM4Bw9qUIc7aEATGITwDK/w5oydF+fd+Vi0Fpx85hj+wPn8AV7xjT0=</latexit>

iT
<latexit sha1_base64="jd6D42sRGfs//VlBq9eYSkISL6g=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqAJZTK9bYdOJmFmIpTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJE8G1cd1vp7SxubW9U96t7O0fHB5Vj086Ok4VwzaLRax6IdUouMS24UZgL1FIo1BgN5ze5373CZXmsWyZWYJBRMeSjzijxko+9yNqJoyKrDUfVGtu3V2ArBOvIDUo0BxUv/xhzNIIpWGCat333MQEGVWGM4Hzip9qTCib0jH2LZU0Qh1ki8xzcmGVIRnFyj5pyEL9vZHRSOtZFNrJPKJe9XLxP6+fmtFtkHGZpAYlWx4apYKYmOQFkCFXyIyYWUKZ4jYrYROqKDO2pootwVv98jrpXNU9t+49Xtcad0UdZTiDc7gED26gAQ/QhDYwSOAZXuHNSZ0X5935WI6WnGLnFP7A+fwBVduR3Q==</latexit><latexit sha1_base64="jd6D42sRGfs//VlBq9eYSkISL6g=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqAJZTK9bYdOJmFmIpTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJE8G1cd1vp7SxubW9U96t7O0fHB5Vj086Ok4VwzaLRax6IdUouMS24UZgL1FIo1BgN5ze5373CZXmsWyZWYJBRMeSjzijxko+9yNqJoyKrDUfVGtu3V2ArBOvIDUo0BxUv/xhzNIIpWGCat333MQEGVWGM4Hzip9qTCib0jH2LZU0Qh1ki8xzcmGVIRnFyj5pyEL9vZHRSOtZFNrJPKJe9XLxP6+fmtFtkHGZpAYlWx4apYKYmOQFkCFXyIyYWUKZ4jYrYROqKDO2pootwVv98jrpXNU9t+49Xtcad0UdZTiDc7gED26gAQ/QhDYwSOAZXuHNSZ0X5935WI6WnGLnFP7A+fwBVduR3Q==</latexit><latexit sha1_base64="jd6D42sRGfs//VlBq9eYSkISL6g=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqAJZTK9bYdOJmFmIpTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJE8G1cd1vp7SxubW9U96t7O0fHB5Vj086Ok4VwzaLRax6IdUouMS24UZgL1FIo1BgN5ze5373CZXmsWyZWYJBRMeSjzijxko+9yNqJoyKrDUfVGtu3V2ArBOvIDUo0BxUv/xhzNIIpWGCat333MQEGVWGM4Hzip9qTCib0jH2LZU0Qh1ki8xzcmGVIRnFyj5pyEL9vZHRSOtZFNrJPKJe9XLxP6+fmtFtkHGZpAYlWx4apYKYmOQFkCFXyIyYWUKZ4jYrYROqKDO2pootwVv98jrpXNU9t+49Xtcad0UdZTiDc7gED26gAQ/QhDYwSOAZXuHNSZ0X5935WI6WnGLnFP7A+fwBVduR3Q==</latexit><latexit sha1_base64="jd6D42sRGfs//VlBq9eYSkISL6g=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmWFvqAJZTK9bYdOJmFmIpTQ33DjQhG3/ow7/8ZJm4W2Hhg4nHMv98wJE8G1cd1vp7SxubW9U96t7O0fHB5Vj086Ok4VwzaLRax6IdUouMS24UZgL1FIo1BgN5ze5373CZXmsWyZWYJBRMeSjzijxko+9yNqJoyKrDUfVGtu3V2ArBOvIDUo0BxUv/xhzNIIpWGCat333MQEGVWGM4Hzip9qTCib0jH2LZU0Qh1ki8xzcmGVIRnFyj5pyEL9vZHRSOtZFNrJPKJe9XLxP6+fmtFtkHGZpAYlWx4apYKYmOQFkCFXyIyYWUKZ4jYrYROqKDO2pootwVv98jrpXNU9t+49Xtcad0UdZTiDc7gED26gAQ/QhDYwSOAZXuHNSZ0X5935WI6WnGLnFP7A+fwBVduR3Q==</latexit>
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iTL =
<latexit sha1_base64="9FVSUKVx57BN1mzVI59tubj7/7U=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQTdC0Y0LFxX6gjaEyXTSDp1MwsxEqKFf4saFIm79FHf+jZM2C209MHA4517umRMknCntON9WaW19Y3OrvF3Z2d3br9oHhx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBpPb3O8+UqlYLFp6mlAvwiPBQkawNpJvV9kgwnpMMM9aM//+2rdrTt2ZA60StyA1KND07a/BMCZpRIUmHCvVd51EexmWmhFOZ5VBqmiCyQSPaN9QgSOqvGwefIZOjTJEYSzNExrN1d8bGY6UmkaBmcxTqmUvF//z+qkOr7yMiSTVVJDFoTDlSMcobwENmaRE86khmEhmsiIyxhITbbqqmBLc5S+vks553XXq7sNFrXFT1FGGYziBM3DhEhpwB01oA4EUnuEV3qwn68V6tz4WoyWr2DmCP7A+fwCsDZMU</latexit><latexit sha1_base64="9FVSUKVx57BN1mzVI59tubj7/7U=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQTdC0Y0LFxX6gjaEyXTSDp1MwsxEqKFf4saFIm79FHf+jZM2C209MHA4517umRMknCntON9WaW19Y3OrvF3Z2d3br9oHhx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBpPb3O8+UqlYLFp6mlAvwiPBQkawNpJvV9kgwnpMMM9aM//+2rdrTt2ZA60StyA1KND07a/BMCZpRIUmHCvVd51EexmWmhFOZ5VBqmiCyQSPaN9QgSOqvGwefIZOjTJEYSzNExrN1d8bGY6UmkaBmcxTqmUvF//z+qkOr7yMiSTVVJDFoTDlSMcobwENmaRE86khmEhmsiIyxhITbbqqmBLc5S+vks553XXq7sNFrXFT1FGGYziBM3DhEhpwB01oA4EUnuEV3qwn68V6tz4WoyWr2DmCP7A+fwCsDZMU</latexit><latexit sha1_base64="9FVSUKVx57BN1mzVI59tubj7/7U=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQTdC0Y0LFxX6gjaEyXTSDp1MwsxEqKFf4saFIm79FHf+jZM2C209MHA4517umRMknCntON9WaW19Y3OrvF3Z2d3br9oHhx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBpPb3O8+UqlYLFp6mlAvwiPBQkawNpJvV9kgwnpMMM9aM//+2rdrTt2ZA60StyA1KND07a/BMCZpRIUmHCvVd51EexmWmhFOZ5VBqmiCyQSPaN9QgSOqvGwefIZOjTJEYSzNExrN1d8bGY6UmkaBmcxTqmUvF//z+qkOr7yMiSTVVJDFoTDlSMcobwENmaRE86khmEhmsiIyxhITbbqqmBLc5S+vks553XXq7sNFrXFT1FGGYziBM3DhEhpwB01oA4EUnuEV3qwn68V6tz4WoyWr2DmCP7A+fwCsDZMU</latexit><latexit sha1_base64="9FVSUKVx57BN1mzVI59tubj7/7U=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQTdC0Y0LFxX6gjaEyXTSDp1MwsxEqKFf4saFIm79FHf+jZM2C209MHA4517umRMknCntON9WaW19Y3OrvF3Z2d3br9oHhx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBpPb3O8+UqlYLFp6mlAvwiPBQkawNpJvV9kgwnpMMM9aM//+2rdrTt2ZA60StyA1KND07a/BMCZpRIUmHCvVd51EexmWmhFOZ5VBqmiCyQSPaN9QgSOqvGwefIZOjTJEYSzNExrN1d8bGY6UmkaBmcxTqmUvF//z+qkOr7yMiSTVVJDFoTDlSMcobwENmaRE86khmEhmsiIyxhITbbqqmBLc5S+vks553XXq7sNFrXFT1FGGYziBM3DhEhpwB01oA4EUnuEV3qwn68V6tz4WoyWr2DmCP7A+fwCsDZMU</latexit>

Finite volume: integral in loops become sum over discrete momenta. 

Compton-like amplitudes in a finite volume:

geometric function 
encoding FV effects
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