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• Dark Matter and its direct detection
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• Nuclear wave functions

• Results
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Dark Matter



Dark Matter

It’s out there:

Rotation curves Gravitational lensing

Structure formation CMB anisotropy
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Particle candidates

Requirements:

• Stable on cosmological time

scales

• Very weakly interacting with

EM radiation

• Correct density

Roszkowski et al., arXiv:1707.06277
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Detection

Mainly three possible methods to detect WIMPs:

χ χ

SM SM

in
d
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ec
t

direct

collid
er

N(pi ) + χ(k)→ N(p′i ) + χ(k ′)

q = k ′ − k

|q| . 2µv (esc)
χ . A× 2.5 MeV

ER <
|q|2
2mA
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Sensitivity

Great expertimental progress

S. Hertel
5



Sensitivity

From nucelar recoil on 4He

S. A. Hertel, A. Biekert, J. Lin, V. Velan, and D. N. McKinsey,

arXiv:1810.06283 6



Nuclear recoil in liquid He

Superfluid He:

• better kinematich matching

with light DM

• high impedance to external

vibration noise

• mechanism for observing

phonon-like modes via

liberation atoms into a vacuum

S. A. Hertel, A. Biekert, J. Lin, V. Velan, and D. N. McKinsey,

arXiv:1810.06283
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Light nuclei

• Benchmark: accurate nuclear

calculations

• Potential experimental targets: He

• More sensitive to relatively light dark

matter

2H
3H

3He
4He

6Li
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Interaction



EFT

A solid theoretical control of nuclear effects is necessary to interpret

direct detection experiments

A variety of approaches based on effective field theory have been

proposed:

• non-relativistic DM-nucleus interactions1

• non-relativistic DM-nucleon interactions2

• 3

• First principle, lattice-QCD calculations4

1
J. Fan, M. Reece, and L.-T. Wang, JCAP 1011, 042 (2010), arXiv:1008.1591

2
A. L. Fitzpatrick, W. Haxton, E. Katz, N. Lubbers, and Y. Xu, JCAP 1302, 004 (2013), arXiv:1203.3542

3
M. Hoferichter, P. Klos, J. Menendez, and A. Schwenk, Phys. Rev. D 94, 063505 (2016).

4
E. Chang et al., Phys. Rev. Lett. 120, 152002 (2018)
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EFT

E LBSM

LSM +
∑

k,i

c
(k)
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Λ̃k
O(k)

i [χ†, χ; q,G , . . . ]

LChPT [χ;N, π, . . . ]

HI = VχN + VχNN + . . .

〈ψ′(A,Z),X
′|HI |ψ(A,Z),X 〉

EFT
LBSM
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And use it to perform nuclear calculations.

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
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N

N

E

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
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�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.
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EFT

E LBSM

LSM +
∑

k,i

c
(k)
i

Λ̃k
O(k)

i [χ†, χ; q,G , . . . ]

LChPT [χ;N, π, . . . ]

HI = VχN + VχNN + . . .

〈ψ′(A,Z),X
′|HI |ψ(A,Z),X 〉

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

⇡
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<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

⇡
<latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit>

⇡
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<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>
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<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.
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EFT

E LBSM

LSM +
∑

k,i

c
(k)
i

Λ̃k
O(k)

i [χ†, χ; q,G , . . . ]

LChPT [χ;N, π, . . . ]

HI = VχN + VχNN + . . .

〈ψ′(A,Z),X
′|HI |ψ(A,Z),X 〉

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

⇡
<latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit>

⇡
<latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit><latexit sha1_base64="LFkfrDinERaVBQ41w8NXQT7yAgE=">AAACGHicbVDLSsNAFL3xWesrKq7cDJaCq5KIoMuiG5cV7AOaUCaTaTt0MgkzE7GE/og7t/oT7sStO//Bj3CaRrCtBwYO59w753KChDOlHefLWlldW9/YLG2Vt3d29/btg8OWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRzdRvP1CpWCzu9TihfoQHgvUZwdpIPfu46uWfZJKGE+SRISt7CevZFafm5EDLxC1IBQo0eva3F8YkjajQhGOluq6TaD/DUjPC6aTspYommIzwgHYNFTiiys/y5AmqGiVE/ViaJzTK1b8bGY6UGkeBmYywHqpFbyr+53VT3b/yMyaSVFNBZkH9lCMdo2kXKGSSEs3HhmAimbkVkSGWmGjT2FzK4++peYipx10sY5m0zmuuU3PvLir166KoEpzAKZyBC5dQh1toQBMIZPAML/BqPVlv1rv1MRtdsYqdI5iD9fkD2tCgQQ==</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>
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�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.
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<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
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i

⇤k
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i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>
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N

N

E

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
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�
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q, G, …

q, G, …
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�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.
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EFT

E LBSM

LSM +
∑

k,i

c
(k)
i

Λ̃k
O(k)

i [χ†, χ; q,G , . . . ]

LChPT [χ;N, π, . . . ]

HI = VχN + VχNN + . . .

〈ψ′(A,Z),X
′|HI |ψ(A,Z),X 〉

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

⇡
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�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
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�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

And use it to perform nuclear calculations.

EFT
LBSM

<latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit><latexit sha1_base64="TlFwzfnmD4aABZ047wqGA5Oqe7M="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

LSM +
X

k,i

c
(k)
i

⇤k
O(k)

i [X†, X; q, G, ...]

<latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit><latexit sha1_base64="AcJUiFs1oHLqLkqwwFDLfn+uOz8="></latexit>

LChPT [X; N, ⇡, ...]
<latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit><latexit sha1_base64="OS3OU7UtlMb0ERwnxiXRwHUvA84="></latexit>

HI = VXN + VXNN + ...
<latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit><latexit sha1_base64="lwlpseSNjoLR7Y+JJkAHF12/UZs="></latexit>

h 0
(A,Z), X

0|HI | (A,Z), Xi
<latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit><latexit sha1_base64="/sUNxmsZjvuDep8F7iq/mhLqXcE="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

#
<latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit><latexit sha1_base64="aHCn763tnC8XkOGMG5KSzr70370="></latexit>

q, G, …

q, G, …

Y

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

q, G, …

q, G, …

�
<latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit><latexit sha1_base64="OMwwJ+x497qH/MTh0QUhyWS7Dsg=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUAbymRy0w6dTMLMpFhCP8OdW/0Jd+LWD/Af/AinaQTbemDgcM69cy7HTzhT2nG+rNLa+sbmVnm7srO7t39gHx61VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6nfntMUjFYvGgJwl4ERkIFjJKtJH6tt3L/8gkBFPco0PWt6tOzcmBV4lbkCoq0Ojb370gpmkEQlNOlOq6TqK9jEjNKIdppZcqSAgdkQF0DRUkAuVleeoUnxklwGEszRMa5+rfjYxESk0i30xGRA/VsjcT//O6qQ6vvYyJJNUg6DwoTDnWMZ7VgAMmgWo+MYRQycytmA6JJFSbshZSHn9PzUNMPe5yGaukdVFznZp7f1mt3xRFldEJOkXnyEVXqI7uUAM1EUVj9Ixe0Kv1ZL1Z79bHfLRkFTvHaAHW5w/DDp6r</latexit>

�
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And use it to perform nuclear calculations.
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Effective Lagrangian

Scalar case:

• Well motivated, e.g. Higgs and squark exchange mediate scalar

interactions

• interesting two body currents at NLO

Leff =
1

Λ̃3


 ∑

q=u,d,s

cqχ̄χmq q̄q + cG χ̄χαsG
a
µνG

µν
a



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Effective Lagrangian

LO NLO

J(1)(qi ) =
cis

Λ̃3

[
σπN −

9g2
Aπm

3
π

4(4πfπ)2 F

( |qi |
2mπ

)]
− civ

Λ̃3

δmN

4
τ zi

+
cs

Λ̃3

(
σs − σ̇sq2

)
− cG

Λ̃3

8πmG
N

9

F (x) =
−x + (1 + 2x2) arctan x

3x

cis =
cumu + cdmd

mu + md
, civ = 2

cdmd − cumu

md −mu
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Effective Lagrangian

NLO

J(2)
ππ (qi ,qj) = − cis

Λ̃3

(
gA

2Fπ

)2

m2
πτi · τj

σi · qiσj · qj

(q2
i + m2

π)(q2
j + m2

π)

13



Nuclear Wave Functions



Cross section

End goal: calculate matrix elements for elastic scattering

J(q) =
∑

i

e iq·ri J(1)(q) +
∑

i<j

J(2)
ππ (q; ri , rj)

J(q) is the Fourier transform of the regularized one- and two-body

currents

dσ

dq2
=

1

4πv2
χ

1

2j + 1

j∑

mj ,m′
j =−j

∣∣〈ψjm′
j
|J(q)|ψjmj 〉

∣∣2

14



Nuclear Wave Functions

Nuclear Hamiltonian: Argonne v18
5 + Urbana IX6

H =
∑

i

Ti +
∑

i<j

vij +
∑

i<j<k

vijk

Use nuclear wave functions that minimize the expectation value of E

EV =
〈ψ|H|ψ〉
〈ψ|ψ〉 ≥ E0

The evaluation is performed using Metropolis sampling

5R. B. Wiringa, V. G. J. Stoks, and R. Schiavilla, Phys. Rev. C 51, 38 (1995)
6B. S. Pudliner, V. R. Pandharipande, J. Carlson, S. C. Pieper, and R. B. Wiringa,

Phys. Rev. C 56, 1720 (1997)
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Nuclear Wave Functions

Variational wave function for nucleus in J state:

|ψ〉 = S
A∏

i<j


1 + Uij +

A∑

k 6=i,j

Uijk




∏

i<j

fc(rij)


 |Φ(JMTT3)〉 .

Two-body spin- and isospin-dependent correlations

Uij =
∑

p

f p(rij)O
p
ij

Op
ij = [1,σi · σj ,Sij ]⊗ [1, τi · τj ] .

Uijk = εvijk (r ij , r jk , rki ) .
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Results



Event rate

Event rate:
dN

dER
∝ Φ⊗ dσ

dER

Flux factor: DM local density and velocity distribution

Φ ∼ nvf (v)

Wimp-nucleus cross section: particle physics × hadronic & nuclear

physics

dσ ∼ σp ⊗ Rnuclear

Focus on the cross section
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Nuclear response function

It is convenient to expand the total cross section in terms of nuclear

response functions:
dσ

dq2
=

c2
is

Λ̃6

σ2
πNA

2

4πv2
χ

×

∣∣F (0)
is (q2) + F (1)

is,r (q2) + F (1)
is,2b(q2)− civ

cis

δmN

4σπN
F (0)

iv (q2)
∣∣2

We concentrate on the case cis 6= 0, setting civ,s,G/cis = 0

Additional couplings do not introduce independent nuclear responses

F (0)
iv (q2) =

2Z − A

A
×F (0)

is (q2)

Also, general case can be obtained rescaling F (0)
is (q2) by the factor

1 +

(
cs

cis

)
σs − σ̇s q2

σπN
−
(
cG
cis

)
8πmG

N

9σπN
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Radius correction

We define a “radius correction” as the percentual contributio of the NLO

one-body current to the total cross section:

∆(r) =
|F (0+1)

is (q2)|
2
− |F (0)

is (q2) + F (1)
is,2b(q2)|

2

|F (0+1)
is (q2)|

2

∆(r) ∼
2F (1)

is,r (q2)

F (0+1)
is (q2)

∼ − 2

σπN

9g2
Aπm

3
π

4(4πfπ)2 F

( ∣∣q
∣∣

2mπ

)

0 20 40 60 80 100
q [MeV]

−4

−2

0

∆
(r

)
(%

)

4He
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Two-body correction

Similarly, for the two-body current:

∆(2b) =
|F (0+1)

is (q2)|
2
− |F (0)

is (q2) + F (1)
is,r (q2)|

2

|F (0+1)
is (q2)|

2 .

0 50 100
q [MeV]

−2

−1

0

1

∆
(2
b)

(%
)

Λ = 500 MeV
2H
3H
3He
4He
6Li

0 50 100
q [MeV]

2.0

2.5

3.0

3.5

∆
(2
b)

(%
)

Λ = 10 GeV
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Two-body correction

0 2000 4000 6000 8000 10000
Λ [MeV]

−2

0

2
∆

(2
b)

(%
)

2H
3H
3He
4He
6Li

500 750 1000
−3

0

3
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Two-body correction

Sources of uncertainty:

0 2000 4000 6000 8000 10000
Λ [MeV]

−2

0

2

∆
(2
b)

(%
)

2H
3H
3He
4He
6Li

500 750 1000
−3

0

3 • Cutoff dependence

• Sigma term, tension between

dispersion relation and

lattice-QCD calculation
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Total cross section
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Total cross section
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Conclusions

DM-nucleus scattering calculations for light nuclei, using QMC

• Light nuclei, first calculation for two-body currents in A = 4, 6

• Overall size of NLO correction of the order of few %, even assigning

a conservative estimate on the two-body matrix elements

• Our results provide nuclear structure input needed to assess the

sensitivity of future experimental searches of light dark matter using
3He and 4He targets.

26



Outlook

Future studies

• Other mediators - Vector and Axial-Vector

• Moving beyond the hybrid approach: chiral interactions + QMC

• Exploring consistency of Weinberg power counting
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Thank you!
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