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String tension in pure-gauge theory, massive proton even in massless limit,…

Spontaneous Chiral symmetry breaking in QCD coupled to massless quarks

Understanding the internal structure of Nambu-Goldstone boson

                                      Chiral-condensate                  

                   Massless Nambu-Goldstone bosons (“Pions”)

                                                   Decay constant

N2
f � 1
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h0|J5µ(0)|⇡i = F⇡pµ
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Valence PDF of 

JAM18, P. C. Barry et al, 2018

⇡+(ud)

No pion targets to perform DIS on.  
PDF determination via indirect processes and assumptions 

Direct determination on the lattice



Factorization of form-factors:  Distribution amplitude

Efremov, Radyushkin ‘80
Lepage, Brodsky ‘80

hP 0
|O(Q)|P i ⇠

Z 1

0

Z 1

0
dxdy �(x)EO(x, y)�(y)
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Beyond what values of Q2 do FFs approach their partonic description?

EM current, stress tensor,…

Projection for EIC

(20fb-1, 5 GeV e-, 100 GeV p)

Aguilar et al,  EPJA 55 (2019) 10, 190



What do we talk about when we talk about “x-dependent PDF 
from lattice”

I will restrict myself to one particular approach in this talk.!



PDF as light-like separated q-q correlation

t

z

 (0)

Unequal real time :  
problem for lattice

 ̄(z�)
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<latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit><latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit><latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit><latexit sha1_base64="1w7Hd6BCU0lXgyf2eWYsV1V6k10=">AAACBnicbVDLSsNAFJ34rPVVdelmsAgVtSQi6LLoxmUF+8A2lsnkph06mYSZiVBD936AW/0Ed+LW3/AL/A2nbRa29cCFwzn3cu89XsyZ0rb9bS0sLi2vrObW8usbm1vbhZ3duooSSaFGIx7JpkcUcCagppnm0IwlkNDj0PD61yO/8QhSsUjc6UEMbki6ggWMEm2k+0bnuPT0cHpiH3UKRbtsj4HniZORIspQ7RR+2n5EkxCEppwo1XLsWLspkZpRDsN8O1EQE9onXWgZKkgIyk3HFw/xoVF8HETSlNB4rP6dSEmo1CD0TGdIdE/NeiPxP6+V6ODSTZmIEw2CThYFCcc6wqP3sc8kUM0HhhAqmbkV0x6RhGoT0tQWZZ7qgT/Mm2Sc2RzmSf2s7Nhl5/a8WLnKMsqhfXSASshBF6iCblAV1RBFAr2gV/RmPVvv1of1OWldsLKZPTQF6+sXcFiYSg==</latexit>
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<latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit><latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit><latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit><latexit sha1_base64="axtfZBuqB+tzGbrnBJQl9cr6guU="></latexit>
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<latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit><latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit><latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit><latexit sha1_base64="nOiKb9WdynW0/6gcpYO+lJ96YVg="></latexit>
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<latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit><latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit><latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit><latexit sha1_base64="ZlFfE3yI8eT3xDtHucbGTUjZwqg=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOSNczO9iZDZnaXmVkhhFz9AK/6Cd7Eq//hF/gbTpI9mMSChqKqm+6uIBVcG9f9dlZW19Y3Ngtbxe2d3b390sFhQyeZYlhniUhUK6AaBY+xbrgR2EoVUhkIbAaD24nffEKleRI/mGGKvqS9mEecUWOlVqdHpaSP591S2a24U5Bl4uWkDDlq3dJPJ0xYJjE2TFCt256bGn9EleFM4LjYyTSmlA1oD9uWxlSi9kfTe8fk1CohiRJlKzZkqv6dGFGp9VAGtlNS09eL3kT8z2tnJrr2RzxOM4Mxmy2KMkFMQibPk5ArZEYMLaFMcXsrYX2qKDM2orkt2j7Vx3BctMl4izksk8ZFxXMr3v1luXqTZ1SAYziBM/DgCqpwBzWoAwMBL/AKb86z8+58OJ+z1hUnnzmCOThfv6v2mIs=</latexit>
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Light-Front physics from equal-time matrix 
elements

Ultra-relativistic  
Pion or any hadron H
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<latexit sha1_base64="NMs9MsbAuAf7phvl76eXw54wR0Y=">AAACB3icbVDLSsNAFL3xWesr6lKQYBHqpiQi6LLopssK9gFNKJPppB06mYSZSaHE7Nz4K25cKOLWX3Dn3zhNs9DWAxcO59w7c+/xY0alsu1vY2V1bX1js7RV3t7Z3ds3Dw7bMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHHtzO/MyFC0ojfq2lMvBANOQ0oRkpLffPE9ekwfcgaVXdCcNrMznPBFYgPGcn6ZsWu2TmsZeIUpAIFmn3zyx1EOAkJV5ghKXuOHSsvRUJRrN8ru4kkMcJjNCQ9TTkKifTS/I7MOtPKwAoioYsrK1d/T6QolHIa+rozRGokF72Z+J/XS1Rw7aWUx4kiHM8/ChJmqciahWINqCBYsakmCAuqd7XwCAmElY6urENwFk9eJu2LmmPXnLvLSv2miKMEx3AKVXDgCurQgCa0AMMjPMMrvBlPxovxbnzMW1eMYuYI/sD4/AF425mv</latexit><latexit sha1_base64="NMs9MsbAuAf7phvl76eXw54wR0Y=">AAACB3icbVDLSsNAFL3xWesr6lKQYBHqpiQi6LLopssK9gFNKJPppB06mYSZSaHE7Nz4K25cKOLWX3Dn3zhNs9DWAxcO59w7c+/xY0alsu1vY2V1bX1js7RV3t7Z3ds3Dw7bMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHHtzO/MyFC0ojfq2lMvBANOQ0oRkpLffPE9ekwfcgaVXdCcNrMznPBFYgPGcn6ZsWu2TmsZeIUpAIFmn3zyx1EOAkJV5ghKXuOHSsvRUJRrN8ru4kkMcJjNCQ9TTkKifTS/I7MOtPKwAoioYsrK1d/T6QolHIa+rozRGokF72Z+J/XS1Rw7aWUx4kiHM8/ChJmqciahWINqCBYsakmCAuqd7XwCAmElY6urENwFk9eJu2LmmPXnLvLSv2miKMEx3AKVXDgCurQgCa0AMMjPMMrvBlPxovxbnzMW1eMYuYI/sD4/AF425mv</latexit><latexit sha1_base64="NMs9MsbAuAf7phvl76eXw54wR0Y=">AAACB3icbVDLSsNAFL3xWesr6lKQYBHqpiQi6LLopssK9gFNKJPppB06mYSZSaHE7Nz4K25cKOLWX3Dn3zhNs9DWAxcO59w7c+/xY0alsu1vY2V1bX1js7RV3t7Z3ds3Dw7bMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHHtzO/MyFC0ojfq2lMvBANOQ0oRkpLffPE9ekwfcgaVXdCcNrMznPBFYgPGcn6ZsWu2TmsZeIUpAIFmn3zyx1EOAkJV5ghKXuOHSsvRUJRrN8ru4kkMcJjNCQ9TTkKifTS/I7MOtPKwAoioYsrK1d/T6QolHIa+rozRGokF72Z+J/XS1Rw7aWUx4kiHM8/ChJmqciahWINqCBYsakmCAuqd7XwCAmElY6urENwFk9eJu2LmmPXnLvLSv2miKMEx3AKVXDgCurQgCa0AMMjPMMrvBlPxovxbnzMW1eMYuYI/sD4/AF425mv</latexit><latexit sha1_base64="NMs9MsbAuAf7phvl76eXw54wR0Y=">AAACB3icbVDLSsNAFL3xWesr6lKQYBHqpiQi6LLopssK9gFNKJPppB06mYSZSaHE7Nz4K25cKOLWX3Dn3zhNs9DWAxcO59w7c+/xY0alsu1vY2V1bX1js7RV3t7Z3ds3Dw7bMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vHHtzO/MyFC0ojfq2lMvBANOQ0oRkpLffPE9ekwfcgaVXdCcNrMznPBFYgPGcn6ZsWu2TmsZeIUpAIFmn3zyx1EOAkJV5ghKXuOHSsvRUJRrN8ru4kkMcJjNCQ9TTkKifTS/I7MOtPKwAoioYsrK1d/T6QolHIa+rozRGokF72Z+J/XS1Rw7aWUx4kiHM8/ChJmqciahWINqCBYsakmCAuqd7XwCAmElY6urENwFk9eJu2LmmPXnLvLSv2miKMEx3AKVXDgCurQgCa0AMMjPMMrvBlPxovxbnzMW1eMYuYI/sD4/AF425mv</latexit>

hH(~P )|
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<latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit><latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit><latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit><latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit>

=<latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="ObBOf/EFtD+tj+7s7TYIXft5bt0=">AAAB7nicbVDLSgNBEOyNr7hGjWcvg0HwFHa96FHw4jGCeUCyhNnZ3mTIzOwyMyuEZX/Aq5/gTfwhv8DfcPI4mMSChqKqm+6uOBfc2CD49mp7+weHR/Vj/6Thn56dNxs9kxWaYZdlItODmBoUXGHXcitwkGukMhbYj2ePC7//itrwTL3YeY6RpBPFU86odVJn3GwF7WAJskvCNWnBGuPmzyjJWCFRWSaoMcMwyG1UUm05E1j5o8JgTtmMTnDoqKISTVQuz6zItVMSkmbalbJkqf6dKKk0Zi5j1ympnZptbyH+5w0Lm95HJVd5YVGx1aK0EMRmZPEzSbhGZsXcEco0d7cSNqWaMuuS2dhi3FNTTCrfBRNux7BLerftMGiHzwHU4RKu4AZCuIMHeIIOdIFBAm/w7lXeh/e5CrDmrZO8gA14X7+I35L8</latexit><latexit sha1_base64="xyCHDBPznedVGaG1+8D270K1PZw=">AAAB8nicbVDLSgNBEOz1GWPU6NXLYBA8hV0vehEELx4TMA9IljA725sMmZ1ZZmaFsAQ/wKt+gjfxf/wCf8PJ42ASCxqKqm66u6JMcGN9/9vb2t7Z3dsvHZQPK0fHJ9XTStuoXDNsMSWU7kbUoOASW5Zbgd1MI00jgZ1o/DDzO8+oDVfyyU4yDFM6lDzhjFonNe8G1Zpf9+cgmyRYkhos0RhUf/qxYnmK0jJBjekFfmbDgmrLmcBpuZ8bzCgb0yH2HJU0RRMW80On5NIpMUmUdiUtmat/JwqaGjNJI9eZUjsy695M/M/r5Ta5DQsus9yiZItFSS6IVWT2NYm5RmbFxBHKNHe3EjaimjLrslnZYtxTI4ynZZdMsJ7DJmlf1wO/HjR9KME5XMAVBHAD9/AIDWgBA4RXeIN378X78D4XGW55yzDPYAXe1y/n5JQy</latexit><latexit sha1_base64="xyCHDBPznedVGaG1+8D270K1PZw=">AAAB8nicbVDLSgNBEOz1GWPU6NXLYBA8hV0vehEELx4TMA9IljA725sMmZ1ZZmaFsAQ/wKt+gjfxf/wCf8PJ42ASCxqKqm66u6JMcGN9/9vb2t7Z3dsvHZQPK0fHJ9XTStuoXDNsMSWU7kbUoOASW5Zbgd1MI00jgZ1o/DDzO8+oDVfyyU4yDFM6lDzhjFonNe8G1Zpf9+cgmyRYkhos0RhUf/qxYnmK0jJBjekFfmbDgmrLmcBpuZ8bzCgb0yH2HJU0RRMW80On5NIpMUmUdiUtmat/JwqaGjNJI9eZUjsy695M/M/r5Ta5DQsus9yiZItFSS6IVWT2NYm5RmbFxBHKNHe3EjaimjLrslnZYtxTI4ynZZdMsJ7DJmlf1wO/HjR9KME5XMAVBHAD9/AIDWgBA4RXeIN378X78D4XGW55yzDPYAXe1y/n5JQy</latexit><latexit sha1_base64="LDm3YWif1fE1Q4v8Vx97UTI8J8A=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKex60YsQ9OIxAfOAZAmzs73JkNnZZWZWCCH4AV71E7yJV7/FL/A3nCR7MIkFDUVVN91dQSq4Nq777RQ2Nre2d4q7pb39g8Oj8vFJSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAej+5nffkKleSIfzThFP6YDySPOqLFS47ZfrrhVdw6yTrycVCBHvV/+6YUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUXFglJFGibElD5urfiQmNtR7Hge2MqRnqVW8m/ud1MxPd+BMu08ygZItFUSaIScjsaxJyhcyIsSWUKW5vJWxIFWXGZrO0RdunhhhOSzYZbzWHddK6qnpu1Wu4ldpdnlERzuAcLsGDa6jBA9ShCQwQXuAV3pxn5935cD4XrQUnnzmFJThfv1lRlZY=</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit>

Def

 (z)�t
<latexit sha1_base64="Cy5d4myeddwen1AbSJ2ovSfzDI0=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTIzO4yMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4DE2DTcCO6lCkIHAdjC6m/rtJ1SaJ/GjGafoSxjEPOIMjJU6vQFICX3Tr1TdmjsDXSVeQaqkQKNf+emFCcskxoYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lsYgUfv57N4JPbdKSKNE2YoNnal/J3KQWo9lYDslmKFe9qbif143M9GNn/M4zQzGbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvIkCY1Q==</latexit><latexit sha1_base64="Cy5d4myeddwen1AbSJ2ovSfzDI0=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTIzO4yMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4DE2DTcCO6lCkIHAdjC6m/rtJ1SaJ/GjGafoSxjEPOIMjJU6vQFICX3Tr1TdmjsDXSVeQaqkQKNf+emFCcskxoYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lsYgUfv57N4JPbdKSKNE2YoNnal/J3KQWo9lYDslmKFe9qbif143M9GNn/M4zQzGbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvIkCY1Q==</latexit><latexit sha1_base64="Cy5d4myeddwen1AbSJ2ovSfzDI0=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTIzO4yMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4DE2DTcCO6lCkIHAdjC6m/rtJ1SaJ/GjGafoSxjEPOIMjJU6vQFICX3Tr1TdmjsDXSVeQaqkQKNf+emFCcskxoYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lsYgUfv57N4JPbdKSKNE2YoNnal/J3KQWo9lYDslmKFe9qbif143M9GNn/M4zQzGbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvIkCY1Q==</latexit><latexit sha1_base64="Cy5d4myeddwen1AbSJ2ovSfzDI0=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTIzO4yMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4DE2DTcCO6lCkIHAdjC6m/rtJ1SaJ/GjGafoSxjEPOIMjJU6vQFICX3Tr1TdmjsDXSVeQaqkQKNf+emFCcskxoYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lsYgUfv57N4JPbdKSKNE2YoNnal/J3KQWo9lYDslmKFe9qbif143M9GNn/M4zQzGbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvIkCY1Q==</latexit>
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<latexit sha1_base64="nLFgmtnItAM4lBHrSMQm8Y++eug="></latexit><latexit sha1_base64="nLFgmtnItAM4lBHrSMQm8Y++eug="></latexit><latexit sha1_base64="nLFgmtnItAM4lBHrSMQm8Y++eug="></latexit><latexit sha1_base64="nLFgmtnItAM4lBHrSMQm8Y++eug="></latexit>

+ Higher twist terms ⇤
2k
QCDP

2n�2k
z z2n

<latexit sha1_base64="JLTjRZNnaG2eKQf/bt16oUksQH4="></latexit><latexit sha1_base64="JLTjRZNnaG2eKQf/bt16oUksQH4="></latexit><latexit sha1_base64="JLTjRZNnaG2eKQf/bt16oUksQH4="></latexit><latexit sha1_base64="JLTjRZNnaG2eKQf/bt16oUksQH4="></latexit>

+ twist-2 trace terms MkPn�k
z zn

<latexit sha1_base64="eztNdcwp9BHIuKLA0sTP4KqWLHE=">AAACG3icbVDLSgMxFM34rPVVdekmWARBWmaKoMuiGzdCBdsKnbZk0tsamskMyR21HfofbvwVNy4UcSW48G9Maxe+DgQO59zDzT1BLIVB1/1wZmbn5hcWM0vZ5ZXVtfXcxmbNRInmUOWRjPRlwAxIoaCKAiVcxhpYGEioB/2TsV+/Bm1EpC5wEEMzZD0luoIztFI7V9qnPsItpj7FG7uuUKKoGQeKoEPj0xE9a/VppT1sparQH9Fhy4bybtGdgP4l3pTkyRSVdu7N70Q8CUEhl8yYhufG2EyZRsEljLJ+YiBmvM960LBUsRBMM53cNqK7VunQbqTtU0gn6vdEykJjBmFgJ0OGV+a3Nxb/8xoJdo+aqVBxgqD416JuIilGdFwU7QgNHOXAEsa1sH+l/IrZbmwzJmtL8H6f/JfUSkXPLXrnB/ny8bSODNkmO2SPeOSQlMkpqZAq4eSOPJAn8uzcO4/Oi/P6NTrjTDNb5Aec909E/aBQ</latexit><latexit sha1_base64="eztNdcwp9BHIuKLA0sTP4KqWLHE=">AAACG3icbVDLSgMxFM34rPVVdekmWARBWmaKoMuiGzdCBdsKnbZk0tsamskMyR21HfofbvwVNy4UcSW48G9Maxe+DgQO59zDzT1BLIVB1/1wZmbn5hcWM0vZ5ZXVtfXcxmbNRInmUOWRjPRlwAxIoaCKAiVcxhpYGEioB/2TsV+/Bm1EpC5wEEMzZD0luoIztFI7V9qnPsItpj7FG7uuUKKoGQeKoEPj0xE9a/VppT1sparQH9Fhy4bybtGdgP4l3pTkyRSVdu7N70Q8CUEhl8yYhufG2EyZRsEljLJ+YiBmvM960LBUsRBMM53cNqK7VunQbqTtU0gn6vdEykJjBmFgJ0OGV+a3Nxb/8xoJdo+aqVBxgqD416JuIilGdFwU7QgNHOXAEsa1sH+l/IrZbmwzJmtL8H6f/JfUSkXPLXrnB/ny8bSODNkmO2SPeOSQlMkpqZAq4eSOPJAn8uzcO4/Oi/P6NTrjTDNb5Aec909E/aBQ</latexit><latexit sha1_base64="eztNdcwp9BHIuKLA0sTP4KqWLHE=">AAACG3icbVDLSgMxFM34rPVVdekmWARBWmaKoMuiGzdCBdsKnbZk0tsamskMyR21HfofbvwVNy4UcSW48G9Maxe+DgQO59zDzT1BLIVB1/1wZmbn5hcWM0vZ5ZXVtfXcxmbNRInmUOWRjPRlwAxIoaCKAiVcxhpYGEioB/2TsV+/Bm1EpC5wEEMzZD0luoIztFI7V9qnPsItpj7FG7uuUKKoGQeKoEPj0xE9a/VppT1sparQH9Fhy4bybtGdgP4l3pTkyRSVdu7N70Q8CUEhl8yYhufG2EyZRsEljLJ+YiBmvM960LBUsRBMM53cNqK7VunQbqTtU0gn6vdEykJjBmFgJ0OGV+a3Nxb/8xoJdo+aqVBxgqD416JuIilGdFwU7QgNHOXAEsa1sH+l/IrZbmwzJmtL8H6f/JfUSkXPLXrnB/ny8bSODNkmO2SPeOSQlMkpqZAq4eSOPJAn8uzcO4/Oi/P6NTrjTDNb5Aec909E/aBQ</latexit><latexit sha1_base64="eztNdcwp9BHIuKLA0sTP4KqWLHE=">AAACG3icbVDLSgMxFM34rPVVdekmWARBWmaKoMuiGzdCBdsKnbZk0tsamskMyR21HfofbvwVNy4UcSW48G9Maxe+DgQO59zDzT1BLIVB1/1wZmbn5hcWM0vZ5ZXVtfXcxmbNRInmUOWRjPRlwAxIoaCKAiVcxhpYGEioB/2TsV+/Bm1EpC5wEEMzZD0luoIztFI7V9qnPsItpj7FG7uuUKKoGQeKoEPj0xE9a/VppT1sparQH9Fhy4bybtGdgP4l3pTkyRSVdu7N70Q8CUEhl8yYhufG2EyZRsEljLJ+YiBmvM960LBUsRBMM53cNqK7VunQbqTtU0gn6vdEykJjBmFgJ0OGV+a3Nxb/8xoJdo+aqVBxgqD416JuIilGdFwU7QgNHOXAEsa1sH+l/IrZbmwzJmtL8H6f/JfUSkXPLXrnB/ny8bSODNkmO2SPeOSQlMkpqZAq4eSOPJAn8uzcO4/Oi/P6NTrjTDNb5Aec909E/aBQ</latexit>

(Renormalized quantity from LQCD

e.g: ratios of qPDF matrix elements)

(IR-safe 

Wilson coeff.)

Distill leading-twist terms from Euclidean matrix 
elements at large-hadron momentum and/or short-
distances

M(zPz, z
2)

<latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit><latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit><latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit><latexit sha1_base64="Jy3CRFQxn9e/yVqz+2pP6u90uqo=">AAACFXicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUgRdFt24ESrYB7QxTCaTduhkEmYmQhvyHX6AW/0Ed+LWtV/gbzhpu7CtBy4czrmXe+/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wctGSUCkyaOWCQ6HpKEUU6aiipGOrEgKPQYaXvDm9xvPxEhacQf1CgmToj6nAYUI6Ul1zzqhUgNMGLpXVYZw4Y7Pofjx9qZa5atqjUBXCb2jJTBDA3X/On5EU5CwhVmSMqubcXKSZFQFDOSlXqJJDHCQ9QnXU05Col00skDGTzVig+DSOjiCk7UvxMpCqUchZ7uzM+Vi14u/ud1ExVcOSnlcaIIx9NFQcKgimCeBvSpIFixkSYIC6pvhXiABMJKZza3ReqnBsTPSjoZezGHZdKqVW2rat9flOvXs4yK4BicgAqwwSWog1vQAE2AQQZewCt4M56Nd+PD+Jy2FozZzCGYg/H1C6Btnk8=</latexit>

Twist expansion as the unifying concept

hxni =
Z 1

0
xnf(x)dx

<latexit sha1_base64="PyJFntchvo2NsGV/8moPQEO3Ois=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAI1UWZEUE3QtGNywr2Ap22ZDJn2tBMZkgy0lL6Dj6HD+BWH8GddOvG1zBtZ2Fbfwh8/OccTs7vxZwpbdsTK7O2vrG5ld3O7ezu7R/kD49qKkokhSqNeCQbHlHAmYCqZppDI5ZAQo9D3evfT+v1Z5CKReJJD2NohaQrWMAo0cbq5C9cTkSXAx60BXblnG+xy4Tu2G1nZgfFwTn2B518wS7ZM+FVcFIooFSVTv7H9SOahCA05USppmPHujUiUjPKYZxzEwUxoX3ShaZBQUJQrdHspjE+M46Pg0iaJzSeuX8nRiRUahh6pjMkuqeWa1Pzv1oz0cFNa8REnGgQdL4oSDjWEZ4GhH0mgWo+NECoZOavmPaIJFSbGBe2KHNUD/xxziTjLOewCrXLkmOXnMerQvkuzSiLTtApKiIHXaMyekAVVEUUvaA39I4+rFfr0/qyJvPWjJXOHKMFWd+/H26lQQ==</latexit><latexit sha1_base64="PyJFntchvo2NsGV/8moPQEO3Ois=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAI1UWZEUE3QtGNywr2Ap22ZDJn2tBMZkgy0lL6Dj6HD+BWH8GddOvG1zBtZ2Fbfwh8/OccTs7vxZwpbdsTK7O2vrG5ld3O7ezu7R/kD49qKkokhSqNeCQbHlHAmYCqZppDI5ZAQo9D3evfT+v1Z5CKReJJD2NohaQrWMAo0cbq5C9cTkSXAx60BXblnG+xy4Tu2G1nZgfFwTn2B518wS7ZM+FVcFIooFSVTv7H9SOahCA05USppmPHujUiUjPKYZxzEwUxoX3ShaZBQUJQrdHspjE+M46Pg0iaJzSeuX8nRiRUahh6pjMkuqeWa1Pzv1oz0cFNa8REnGgQdL4oSDjWEZ4GhH0mgWo+NECoZOavmPaIJFSbGBe2KHNUD/xxziTjLOewCrXLkmOXnMerQvkuzSiLTtApKiIHXaMyekAVVEUUvaA39I4+rFfr0/qyJvPWjJXOHKMFWd+/H26lQQ==</latexit><latexit sha1_base64="PyJFntchvo2NsGV/8moPQEO3Ois=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAI1UWZEUE3QtGNywr2Ap22ZDJn2tBMZkgy0lL6Dj6HD+BWH8GddOvG1zBtZ2Fbfwh8/OccTs7vxZwpbdsTK7O2vrG5ld3O7ezu7R/kD49qKkokhSqNeCQbHlHAmYCqZppDI5ZAQo9D3evfT+v1Z5CKReJJD2NohaQrWMAo0cbq5C9cTkSXAx60BXblnG+xy4Tu2G1nZgfFwTn2B518wS7ZM+FVcFIooFSVTv7H9SOahCA05USppmPHujUiUjPKYZxzEwUxoX3ShaZBQUJQrdHspjE+M46Pg0iaJzSeuX8nRiRUahh6pjMkuqeWa1Pzv1oz0cFNa8REnGgQdL4oSDjWEZ4GhH0mgWo+NECoZOavmPaIJFSbGBe2KHNUD/xxziTjLOewCrXLkmOXnMerQvkuzSiLTtApKiIHXaMyekAVVEUUvaA39I4+rFfr0/qyJvPWjJXOHKMFWd+/H26lQQ==</latexit><latexit sha1_base64="PyJFntchvo2NsGV/8moPQEO3Ois=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAI1UWZEUE3QtGNywr2Ap22ZDJn2tBMZkgy0lL6Dj6HD+BWH8GddOvG1zBtZ2Fbfwh8/OccTs7vxZwpbdsTK7O2vrG5ld3O7ezu7R/kD49qKkokhSqNeCQbHlHAmYCqZppDI5ZAQo9D3evfT+v1Z5CKReJJD2NohaQrWMAo0cbq5C9cTkSXAx60BXblnG+xy4Tu2G1nZgfFwTn2B518wS7ZM+FVcFIooFSVTv7H9SOahCA05USppmPHujUiUjPKYZxzEwUxoX3ShaZBQUJQrdHspjE+M46Pg0iaJzSeuX8nRiRUahh6pjMkuqeWa1Pzv1oz0cFNa8REnGgQdL4oSDjWEZ4GhH0mgWo+NECoZOavmPaIJFSbGBe2KHNUD/xxziTjLOewCrXLkmOXnMerQvkuzSiLTtApKiIHXaMyekAVVEUUvaA39I4+rFfr0/qyJvPWjJXOHKMFWd+/H26lQQ==</latexit>

* **“Twist” = [Dimension] — [Spin]

Suppress

(MS PDF 
moments)



hxni
<latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit><latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit><latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit><latexit sha1_base64="r6F9hlRpfxpOD6zltJ2qnNvTNpk=">AAACBnicbVDLSgNBEJyNrxhfqx5FGAyCp7Argh6DXjxGMA/IxjA76U2GzM4uM71iCDl58Ve8eFDEq9/gzb9x8jhoYkFDUdVNd1eYSmHQ876d3NLyyupafr2wsbm1vePu7tVMkmkOVZ7IRDdCZkAKBVUUKKGRamBxKKEe9q/Gfv0etBGJusVBCq2YdZWIBGdopbZ7GEiIMJBMdSXQhzsVaNHtYaAnQtsteiVvArpI/Bkpkhkqbfcr6CQ8i0Ehl8yYpu+l2BoyjYJLGBWCzEDKeJ91oWmpYjGY1nDyxogeW6VDo0TbUkgn6u+JIYuNGcSh7YwZ9sy8Nxb/85oZRhetoVBphqD4dFGUSYoJHWdCO0IDRzmwhHEt7K2U95hmHG1yBRuCP//yIqmdlnyv5N+cFcuXszjy5IAckRPik3NSJtekQqqEk0fyTF7Jm/PkvDjvzse0NefMZvbJHzifP9KwmVY=</latexit>

M(zPz, z
2) =

h(z, Pz)

h(z, 0)
<latexit sha1_base64="M2BgMkqYAeFSga4TSX915BXWfpM=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCi6UkRdCNUHTjRqhgL9DEMJlO2qGTCzMToQl5CDe+ihsXirh14c63cZp2oa0/DHz85xzOnN+NGBXSML61peWV1bX1wkZxc2t7Z1ff22+LMOaYtHDIQt51kSCMBqQlqWSkG3GCfJeRjju6mtQ7D4QLGgZ3chwR20eDgHoUI6ksRz9JLYwYvMnKCWw6STW5r1cuLI8jnA7LSVVZlSwno5I5esmoGbngIpgzKIGZmo7+ZfVDHPskkJghIXqmEUk7RVxSzEhWtGJBIoRHaEB6CgPkE2Gn+VEZPFZOH3ohVy+QMHd/T6TIF2Lsu6rTR3Io5msT879aL5beuZ3SIIolCfB0kRczKEM4SQj2KSdYsrEChDlVf4V4iFQiUuVYVCGY8ycvQrteM42aeXtaalzO4iiAQ3AEysAEZ6ABrkETtAAGj+AZvII37Ul70d61j2nrkjabOQB/pH3+AOE6nNA=</latexit><latexit sha1_base64="M2BgMkqYAeFSga4TSX915BXWfpM=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCi6UkRdCNUHTjRqhgL9DEMJlO2qGTCzMToQl5CDe+ihsXirh14c63cZp2oa0/DHz85xzOnN+NGBXSML61peWV1bX1wkZxc2t7Z1ff22+LMOaYtHDIQt51kSCMBqQlqWSkG3GCfJeRjju6mtQ7D4QLGgZ3chwR20eDgHoUI6ksRz9JLYwYvMnKCWw6STW5r1cuLI8jnA7LSVVZlSwno5I5esmoGbngIpgzKIGZmo7+ZfVDHPskkJghIXqmEUk7RVxSzEhWtGJBIoRHaEB6CgPkE2Gn+VEZPFZOH3ohVy+QMHd/T6TIF2Lsu6rTR3Io5msT879aL5beuZ3SIIolCfB0kRczKEM4SQj2KSdYsrEChDlVf4V4iFQiUuVYVCGY8ycvQrteM42aeXtaalzO4iiAQ3AEysAEZ6ABrkETtAAGj+AZvII37Ul70d61j2nrkjabOQB/pH3+AOE6nNA=</latexit><latexit sha1_base64="M2BgMkqYAeFSga4TSX915BXWfpM=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCi6UkRdCNUHTjRqhgL9DEMJlO2qGTCzMToQl5CDe+ihsXirh14c63cZp2oa0/DHz85xzOnN+NGBXSML61peWV1bX1wkZxc2t7Z1ff22+LMOaYtHDIQt51kSCMBqQlqWSkG3GCfJeRjju6mtQ7D4QLGgZ3chwR20eDgHoUI6ksRz9JLYwYvMnKCWw6STW5r1cuLI8jnA7LSVVZlSwno5I5esmoGbngIpgzKIGZmo7+ZfVDHPskkJghIXqmEUk7RVxSzEhWtGJBIoRHaEB6CgPkE2Gn+VEZPFZOH3ohVy+QMHd/T6TIF2Lsu6rTR3Io5msT879aL5beuZ3SIIolCfB0kRczKEM4SQj2KSdYsrEChDlVf4V4iFQiUuVYVCGY8ycvQrteM42aeXtaalzO4iiAQ3AEysAEZ6ABrkETtAAGj+AZvII37Ul70d61j2nrkjabOQB/pH3+AOE6nNA=</latexit><latexit sha1_base64="M2BgMkqYAeFSga4TSX915BXWfpM=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCi6UkRdCNUHTjRqhgL9DEMJlO2qGTCzMToQl5CDe+ihsXirh14c63cZp2oa0/DHz85xzOnN+NGBXSML61peWV1bX1wkZxc2t7Z1ff22+LMOaYtHDIQt51kSCMBqQlqWSkG3GCfJeRjju6mtQ7D4QLGgZ3chwR20eDgHoUI6ksRz9JLYwYvMnKCWw6STW5r1cuLI8jnA7LSVVZlSwno5I5esmoGbngIpgzKIGZmo7+ZfVDHPskkJghIXqmEUk7RVxSzEhWtGJBIoRHaEB6CgPkE2Gn+VEZPFZOH3ohVy+QMHd/T6TIF2Lsu6rTR3Io5msT879aL5beuZ3SIIolCfB0kRczKEM4SQj2KSdYsrEChDlVf4V4iFQiUuVYVCGY8ycvQrteM42aeXtaalzO4iiAQ3AEysAEZ6ABrkETtAAGj+AZvII37Ul70d61j2nrkjabOQB/pH3+AOE6nNA=</latexit>

Renormalize

h(z, Pz) =
<latexit sha1_base64="fMgirnS+JkTFBnLxUH87et0S4pE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfQiFL14rGA/pF1KNs22oUl2SbJCu/RXePGgiFd/jjf/jWm7B219MPB4b4aZeUHMmTau++3kVlbX1jfym4Wt7Z3dveL+QUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQ4KI/Pat3x6XW3WHIr7gxomXgZKUGGWrf41elFJBFUGsKx1m3PjY2fYmUY4XRS6CSaxpgMcZ+2LZVYUO2ns4Mn6MQqPRRGypY0aKb+nkix0HokAtspsBnoRW8q/ue1ExNe+SmTcWKoJPNFYcKRidD0e9RjihLDR5Zgopi9FZEBVpgYm1HBhuAtvrxMGucVz6149xel6k0WRx6O4BjK4MElVOEOalAHAgKe4RXeHOW8OO/Ox7w152Qzh/AHzucPlhqPmQ==</latexit><latexit sha1_base64="fMgirnS+JkTFBnLxUH87et0S4pE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfQiFL14rGA/pF1KNs22oUl2SbJCu/RXePGgiFd/jjf/jWm7B219MPB4b4aZeUHMmTau++3kVlbX1jfym4Wt7Z3dveL+QUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQ4KI/Pat3x6XW3WHIr7gxomXgZKUGGWrf41elFJBFUGsKx1m3PjY2fYmUY4XRS6CSaxpgMcZ+2LZVYUO2ns4Mn6MQqPRRGypY0aKb+nkix0HokAtspsBnoRW8q/ue1ExNe+SmTcWKoJPNFYcKRidD0e9RjihLDR5Zgopi9FZEBVpgYm1HBhuAtvrxMGucVz6149xel6k0WRx6O4BjK4MElVOEOalAHAgKe4RXeHOW8OO/Ox7w152Qzh/AHzucPlhqPmQ==</latexit><latexit sha1_base64="fMgirnS+JkTFBnLxUH87et0S4pE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfQiFL14rGA/pF1KNs22oUl2SbJCu/RXePGgiFd/jjf/jWm7B219MPB4b4aZeUHMmTau++3kVlbX1jfym4Wt7Z3dveL+QUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQ4KI/Pat3x6XW3WHIr7gxomXgZKUGGWrf41elFJBFUGsKx1m3PjY2fYmUY4XRS6CSaxpgMcZ+2LZVYUO2ns4Mn6MQqPRRGypY0aKb+nkix0HokAtspsBnoRW8q/ue1ExNe+SmTcWKoJPNFYcKRidD0e9RjihLDR5Zgopi9FZEBVpgYm1HBhuAtvrxMGucVz6149xel6k0WRx6O4BjK4MElVOEOalAHAgKe4RXeHOW8OO/Ox7w152Qzh/AHzucPlhqPmQ==</latexit><latexit sha1_base64="fMgirnS+JkTFBnLxUH87et0S4pE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfQiFL14rGA/pF1KNs22oUl2SbJCu/RXePGgiFd/jjf/jWm7B219MPB4b4aZeUHMmTau++3kVlbX1jfym4Wt7Z3dveL+QUNHiSK0TiIeqVaANeVM0rphhtNWrCgWAafNYHg79ZtPVGkWyQcziqkvcF+ykBFsrPQ4KI/Pat3x6XW3WHIr7gxomXgZKUGGWrf41elFJBFUGsKx1m3PjY2fYmUY4XRS6CSaxpgMcZ+2LZVYUO2ns4Mn6MQqPRRGypY0aKb+nkix0HokAtspsBnoRW8q/ue1ExNe+SmTcWKoJPNFYcKRidD0e9RjihLDR5Zgopi9FZEBVpgYm1HBhuAtvrxMGucVz6149xel6k0WRx6O4BjK4MElVOEOalAHAgKe4RXeHOW8OO/Ox7w152Qzh/AHzucPlhqPmQ==</latexit>

⌦
Pz

��
<latexit sha1_base64="VQq4+6+Bj+UpTVbHrqcY1h3KxFI=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiuCqJCLosunFZwT6gDWEynbRDJ5MwMxFqrBt/xY0LRdz6F+78G6dpFtp64MLhnHtn7j1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfXbd1QqFotbPU6oF+GBYCEjWBvJtw96ARtkPY7FgNMJavj3ufAw8e2qU3NyoEXiFqQKBRq+/dXrxySNqNCEY6W6rpNoL8NSM2KervRSRRNMRnhAu4YKHFHlZfkFE3RslD4KY2lKaJSrvycyHCk1jgLTGWE9VPPeVPzP66Y6vPAyJpJUU0FmH4UpRzpG0zhQn0lKNB8bgolkZldEhlhiok1oFROCO3/yImmd1lyn5t6cVeuXRRxlOIQjOAEXzqEO19CAJhB4hGd4hTfryXqx3q2PWWvJKmb24Q+szx//vZc7</latexit><latexit sha1_base64="VQq4+6+Bj+UpTVbHrqcY1h3KxFI=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiuCqJCLosunFZwT6gDWEynbRDJ5MwMxFqrBt/xY0LRdz6F+78G6dpFtp64MLhnHtn7j1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfXbd1QqFotbPU6oF+GBYCEjWBvJtw96ARtkPY7FgNMJavj3ufAw8e2qU3NyoEXiFqQKBRq+/dXrxySNqNCEY6W6rpNoL8NSM2KervRSRRNMRnhAu4YKHFHlZfkFE3RslD4KY2lKaJSrvycyHCk1jgLTGWE9VPPeVPzP66Y6vPAyJpJUU0FmH4UpRzpG0zhQn0lKNB8bgolkZldEhlhiok1oFROCO3/yImmd1lyn5t6cVeuXRRxlOIQjOAEXzqEO19CAJhB4hGd4hTfryXqx3q2PWWvJKmb24Q+szx//vZc7</latexit><latexit sha1_base64="VQq4+6+Bj+UpTVbHrqcY1h3KxFI=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiuCqJCLosunFZwT6gDWEynbRDJ5MwMxFqrBt/xY0LRdz6F+78G6dpFtp64MLhnHtn7j1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfXbd1QqFotbPU6oF+GBYCEjWBvJtw96ARtkPY7FgNMJavj3ufAw8e2qU3NyoEXiFqQKBRq+/dXrxySNqNCEY6W6rpNoL8NSM2KervRSRRNMRnhAu4YKHFHlZfkFE3RslD4KY2lKaJSrvycyHCk1jgLTGWE9VPPeVPzP66Y6vPAyJpJUU0FmH4UpRzpG0zhQn0lKNB8bgolkZldEhlhiok1oFROCO3/yImmd1lyn5t6cVeuXRRxlOIQjOAEXzqEO19CAJhB4hGd4hTfryXqx3q2PWWvJKmb24Q+szx//vZc7</latexit><latexit sha1_base64="VQq4+6+Bj+UpTVbHrqcY1h3KxFI=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiuCqJCLosunFZwT6gDWEynbRDJ5MwMxFqrBt/xY0LRdz6F+78G6dpFtp64MLhnHtn7j1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfXbd1QqFotbPU6oF+GBYCEjWBvJtw96ARtkPY7FgNMJavj3ufAw8e2qU3NyoEXiFqQKBRq+/dXrxySNqNCEY6W6rpNoL8NSM2KervRSRRNMRnhAu4YKHFHlZfkFE3RslD4KY2lKaJSrvycyHCk1jgLTGWE9VPPeVPzP66Y6vPAyJpJUU0FmH4UpRzpG0zhQn0lKNB8bgolkZldEhlhiok1oFROCO3/yImmd1lyn5t6cVeuXRRxlOIQjOAEXzqEO19CAJhB4hGd4hTfryXqx3q2PWWvJKmb24Q+szx//vZc7</latexit>

��Pz

↵
<latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit><latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit><latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit><latexit sha1_base64="XH3jpb8qQQdOkzBhJCy/TThr62w=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoIui25cVrAXaEOYTCft0MkkzEyEGuvGV3HjQhG3voU738ZpmoW2/jDw8Z9zZub8QcKZ0o7zbZWWlldW18rrlY3Nre0de3evpeJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gdDWtt++oVCwWt3qcUC/CA8FCRrA2lm8f9AI2yB4mqOHf59iTWAw4nfh21ak5udAiuAVUoVDDt796/ZikERWacKxU13US7WVYakbMfZVeqmiCyQgPaNegwBFVXpZvMEHHxumjMJbmCI1y9/dEhiOlxlFgOiOsh2q+NjX/q3VTHV54GRNJqqkgs4fClCMdo2kcqM8kJZqPDWAimfkrIkMsMdEmtIoJwZ1feRFapzXXqbk3Z9X6ZRFHGQ7hCE7AhXOowzU0oAkEHuEZXuHNerJerHfrY9ZasoqZffgj6/MHCTmXQQ==</latexit>

 (0)
<latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit><latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit><latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit><latexit sha1_base64="wD0dyI/POVpZEnbCUKn71ovHs48=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUlE0GXRjcsK9gFNKJPppB06mYSZiVhCfsWNC0Xc+iPu/BsnbRbaemDgcM493DsnSDhT2nG+rbX1jc2t7cpOdXdv/+DQPqp1VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdMbwu/90ilYrF40LOE+hEeCxYygrWRhnbNi41dpDMvUSxvOOdDu+40nTnQKnFLUocS7aH95Y1ikkZUaMKxUgPXSbSfYakZ4TSveqmiCSZTPKYDQwWOqPKz+e05OjPKCIWxNE9oNFd/JzIcKTWLAjMZYT1Ry14h/ucNUh1e+xkTSaqpIItFYcqRjlFRBBoxSYnmM0MwkczcisgES0y0qatqSnCXv7xKuhdN12m695f11k1ZRwVO4BQa4MIVtOAO2tABAk/wDK/wZuXWi/VufSxG16wycwx/YH3+AMnulEA=</latexit>

 (z)
<latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit><latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit><latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit><latexit sha1_base64="zeZQV5hg7pv99u5KmMLz6c+t0x0=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXBD0WvXisYD+gXUo2zbah2WxIskJd+iO8eFDEq7/Hm//GtN2Dtj4YeLw3w8y8UAlurOd9o8La+sbmVnG7tLO7t39QPjxqmSTVlDVpIhLdCYlhgkvWtNwK1lGakTgUrB2Ob2d++5FpwxP5YCeKBTEZSh5xSqyT2j1lePXpvF+ueDVvDrxK/JxUIEejX/7qDRKaxkxaKogxXd9TNsiItpwKNi31UsMUoWMyZF1HJYmZCbL5uVN85pQBjhLtSlo8V39PZCQ2ZhKHrjMmdmSWvZn4n9dNbXQdZFyq1DJJF4uiVGCb4NnveMA1o1ZMHCFUc3crpiOiCbUuoZILwV9+eZW0Lmq+V/PvLyv1mzyOIpzAKVTBhyuowx00oAkUxvAMr/CGFHpB7+hj0VpA+cwx/AH6/AHMgI8z</latexit>

W (0, z)
<latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit><latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit><latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit><latexit sha1_base64="l1vUsIAiwuaOjnYEbSo2q01jMyc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdEfRY9OKxgv2AdinZNNvGZpMlyQp16X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57UeqNJPi3kxi6kd4KFjICDZWarWr7tnTab9ccWvuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExa5zXPrXl3F5X6dR5HEY7gGKrgwSXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AL7uONA==</latexit>

�t
<latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit><latexit sha1_base64="bG5oC1qFlEnCo1dVC5JjyJwxg+4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTlDVoIhLdjtAwwRVrWG4Fa6eaoYwEa0Wj25nfemLa8EQ92HHKQokDxWNO0Tqp3R2glNizvXLFr/pzkFUS5KQCOeq98le3n9BMMmWpQGM6gZ/acILacirYtNTNDEuRjnDAOo4qlMyEk/m9U3LmlD6JE+1KWTJXf09MUBozlpHrlGiHZtmbif95nczG1+GEqzSzTNHFojgTxCZk9jzpc82oFWNHkGrubiV0iBqpdRGVXAjB8surpHlRDfxqcH9Zqd3kcRThBE7hHAK4ghrcQR0aQEHAM7zCm/fovXjv3seiteDlM8fwB97nDxXQj/w=</latexit>

Access moments 
directly

f(x, µ2)
<latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit>

Fit Ansätze

Twist-2 OPE
X

n

hxnicn(µ2z2)
(�iPzz)n

n!
<latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit>

f(x, µ2)
<latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit><latexit sha1_base64="nEYEiYhqfGRnmLkEVSGC1k60Myc=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix6MVjBfuB7VqyabYNTbJLkhXL0n/hxYMiXv033vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0fXUbz1SpVkk78w4pr7AA8lCRrCx0n1YfjrriuShetorltyKOwNaJl5GSpCh3it+dfsRSQSVhnCsdcdzY+OnWBlGOJ0UuommMSYjPKAdSyUWVPvp7OIJOrFKH4WRsiUNmqm/J1IstB6LwHYKbIZ60ZuK/3mdxISXfspknBgqyXxRmHBkIjR9H/WZosTwsSWYKGZvRWSIFSbGhlSwIXiLLy+TZrXiuRXv9rxUu8riyMMRHEMZPLiAGtxAHRpAQMIzvMKbo50X5935mLfmnGzmEP7A+fwBVhaQBw==</latexit>

An experimental determination

Compare in a range 
of zPz

q(x, Pz)
<latexit sha1_base64="67lD4CTMsHc0T6pIQuXb2FahwQ8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS5id7U2GzD6cmRVjyNUP8Kqf4E28+h9+gb/hJNmDSSxoKKq66e7yEsGVtu1va2l5ZXVtPbeR39za3tkt7O3XVZxKhjUWi1g2PapQ8AhrmmuBzUQiDT2BDa9/PfYbDygVj6M7PUjQDWk34gFnVBupeV96PK12nk46haJdticgi8TJSBEyVDuFn7YfszTESDNBlWo5dqLdIZWaM4GjfDtVmFDWp11sGRrREJU7nNw7IsdG8UkQS1ORJhP178SQhkoNQs90hlT31Lw3Fv/zWqkOLt0hj5JUY8Smi4JUEB2T8fPE5xKZFgNDKJPc3EpYj0rKtIloZosyT/XQH+VNMs58DoukflZ27LJze16sXGUZ5eAQjqAEDlxABW6gCjVgIOAFXuHNerberQ/rc9q6ZGUzBzAD6+sXHA6YMg==</latexit><latexit sha1_base64="67lD4CTMsHc0T6pIQuXb2FahwQ8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS5id7U2GzD6cmRVjyNUP8Kqf4E28+h9+gb/hJNmDSSxoKKq66e7yEsGVtu1va2l5ZXVtPbeR39za3tkt7O3XVZxKhjUWi1g2PapQ8AhrmmuBzUQiDT2BDa9/PfYbDygVj6M7PUjQDWk34gFnVBupeV96PK12nk46haJdticgi8TJSBEyVDuFn7YfszTESDNBlWo5dqLdIZWaM4GjfDtVmFDWp11sGRrREJU7nNw7IsdG8UkQS1ORJhP178SQhkoNQs90hlT31Lw3Fv/zWqkOLt0hj5JUY8Smi4JUEB2T8fPE5xKZFgNDKJPc3EpYj0rKtIloZosyT/XQH+VNMs58DoukflZ27LJze16sXGUZ5eAQjqAEDlxABW6gCjVgIOAFXuHNerberQ/rc9q6ZGUzBzAD6+sXHA6YMg==</latexit><latexit sha1_base64="67lD4CTMsHc0T6pIQuXb2FahwQ8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS5id7U2GzD6cmRVjyNUP8Kqf4E28+h9+gb/hJNmDSSxoKKq66e7yEsGVtu1va2l5ZXVtPbeR39za3tkt7O3XVZxKhjUWi1g2PapQ8AhrmmuBzUQiDT2BDa9/PfYbDygVj6M7PUjQDWk34gFnVBupeV96PK12nk46haJdticgi8TJSBEyVDuFn7YfszTESDNBlWo5dqLdIZWaM4GjfDtVmFDWp11sGRrREJU7nNw7IsdG8UkQS1ORJhP178SQhkoNQs90hlT31Lw3Fv/zWqkOLt0hj5JUY8Smi4JUEB2T8fPE5xKZFgNDKJPc3EpYj0rKtIloZosyT/XQH+VNMs58DoukflZ27LJze16sXGUZ5eAQjqAEDlxABW6gCjVgIOAFXuHNerberQ/rc9q6ZGUzBzAD6+sXHA6YMg==</latexit><latexit sha1_base64="67lD4CTMsHc0T6pIQuXb2FahwQ8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS5id7U2GzD6cmRVjyNUP8Kqf4E28+h9+gb/hJNmDSSxoKKq66e7yEsGVtu1va2l5ZXVtPbeR39za3tkt7O3XVZxKhjUWi1g2PapQ8AhrmmuBzUQiDT2BDa9/PfYbDygVj6M7PUjQDWk34gFnVBupeV96PK12nk46haJdticgi8TJSBEyVDuFn7YfszTESDNBlWo5dqLdIZWaM4GjfDtVmFDWp11sGRrREJU7nNw7IsdG8UkQS1ORJhP178SQhkoNQs90hlT31Lw3Fv/zWqkOLt0hj5JUY8Smi4JUEB2T8fPE5xKZFgNDKJPc3EpYj0rKtIloZosyT/XQH+VNMs58DoukflZ27LJze16sXGUZ5eAQjqAEDlxABW6gCjVgIOAFXuHNerberQ/rc9q6ZGUzBzAD6+sXHA6YMg==</latexit>

Fourier Transform  
at fixed Pz

x-space 
convolution

x↵(1� x)�G(x)
<latexit sha1_base64="NgvuLQVuhq4x6n713QbC7Nml77g=">AAACHXicbVDLSgNBEJz1GeNr1aMHB4OQHAy7Iugx6EGPEYwK2U3onXSSwdkHM7OSsOTod/gBXvUTvIlX8Qv8DScxB5NY0FBUddPdFSSCK+04X9bc/MLi0nJuJb+6tr6xaW9t36g4lQxrLBaxvAtAoeAR1jTXAu8SiRAGAm+D+/Ohf/uAUvE4utb9BP0QOhFvcwbaSE17r9fwQCRdKLqHvVLDC1ADzTwGgl4Mir1S0y44ZWcEOkvcMSmQMapN+9trxSwNMdJMgFJ110m0n4HUnAkc5L1UYQLsHjpYNzSCEJWfjR4Z0AOjtGg7lqYiTUfq34kMQqX6YWA6Q9BdNe0Nxf+8eqrbp37GoyTVGLHfRe1UUB3TYSq0xSUyLfqGAJPc3EpZFyQwbbKb2KLMU11sDfImGXc6h1lyc1R2nbJ7dVyonI0zypFdsk+KxCUnpEIuSZXUCCOP5Jm8kFfryXqz3q2P39Y5azyzQyZgff4AR4yhQw==</latexit><latexit sha1_base64="NgvuLQVuhq4x6n713QbC7Nml77g=">AAACHXicbVDLSgNBEJz1GeNr1aMHB4OQHAy7Iugx6EGPEYwK2U3onXSSwdkHM7OSsOTod/gBXvUTvIlX8Qv8DScxB5NY0FBUddPdFSSCK+04X9bc/MLi0nJuJb+6tr6xaW9t36g4lQxrLBaxvAtAoeAR1jTXAu8SiRAGAm+D+/Ohf/uAUvE4utb9BP0QOhFvcwbaSE17r9fwQCRdKLqHvVLDC1ADzTwGgl4Mir1S0y44ZWcEOkvcMSmQMapN+9trxSwNMdJMgFJ110m0n4HUnAkc5L1UYQLsHjpYNzSCEJWfjR4Z0AOjtGg7lqYiTUfq34kMQqX6YWA6Q9BdNe0Nxf+8eqrbp37GoyTVGLHfRe1UUB3TYSq0xSUyLfqGAJPc3EpZFyQwbbKb2KLMU11sDfImGXc6h1lyc1R2nbJ7dVyonI0zypFdsk+KxCUnpEIuSZXUCCOP5Jm8kFfryXqz3q2P39Y5azyzQyZgff4AR4yhQw==</latexit><latexit sha1_base64="NgvuLQVuhq4x6n713QbC7Nml77g=">AAACHXicbVDLSgNBEJz1GeNr1aMHB4OQHAy7Iugx6EGPEYwK2U3onXSSwdkHM7OSsOTod/gBXvUTvIlX8Qv8DScxB5NY0FBUddPdFSSCK+04X9bc/MLi0nJuJb+6tr6xaW9t36g4lQxrLBaxvAtAoeAR1jTXAu8SiRAGAm+D+/Ohf/uAUvE4utb9BP0QOhFvcwbaSE17r9fwQCRdKLqHvVLDC1ADzTwGgl4Mir1S0y44ZWcEOkvcMSmQMapN+9trxSwNMdJMgFJ110m0n4HUnAkc5L1UYQLsHjpYNzSCEJWfjR4Z0AOjtGg7lqYiTUfq34kMQqX6YWA6Q9BdNe0Nxf+8eqrbp37GoyTVGLHfRe1UUB3TYSq0xSUyLfqGAJPc3EpZFyQwbbKb2KLMU11sDfImGXc6h1lyc1R2nbJ7dVyonI0zypFdsk+KxCUnpEIuSZXUCCOP5Jm8kFfryXqz3q2P39Y5azyzQyZgff4AR4yhQw==</latexit><latexit sha1_base64="NgvuLQVuhq4x6n713QbC7Nml77g=">AAACHXicbVDLSgNBEJz1GeNr1aMHB4OQHAy7Iugx6EGPEYwK2U3onXSSwdkHM7OSsOTod/gBXvUTvIlX8Qv8DScxB5NY0FBUddPdFSSCK+04X9bc/MLi0nJuJb+6tr6xaW9t36g4lQxrLBaxvAtAoeAR1jTXAu8SiRAGAm+D+/Ohf/uAUvE4utb9BP0QOhFvcwbaSE17r9fwQCRdKLqHvVLDC1ADzTwGgl4Mir1S0y44ZWcEOkvcMSmQMapN+9trxSwNMdJMgFJ110m0n4HUnAkc5L1UYQLsHjpYNzSCEJWfjR4Z0AOjtGg7lqYiTUfq34kMQqX6YWA6Q9BdNe0Nxf+8eqrbp37GoyTVGLHfRe1UUB3TYSq0xSUyLfqGAJPc3EpZFyQwbbKb2KLMU11sDfImGXc6h1lyc1R2nbJ7dVyonI0zypFdsk+KxCUnpEIuSZXUCCOP5Jm8kFfryXqz3q2P39Y5azyzQyZgff4AR4yhQw==</latexit>
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Valence PDF of pion: multiple perspectives on analysis



The basic object that lattice QCD measures: 

(Variable that is Fourier conjugate to Bjorken x)

Ratio of qPDF M.E.



Comparing with experimental results without 
data processing

Pion matrix element  
at momentum Pz

X. Gao, NK et al, PRD 102, 094513 (2020)




Extracting PDF data with minimal modeling: 
Mellin moments

Fit PDF moments as free parameters without modeling the x-dependence

(maximum of z-range used)

X. Gao, NK et al, PRD 102, 094513 (2020)
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Fit z & zPz dependencies to model PDFs 

Corresponding PDF

Mtw2(zPz, z
2) =

X

n
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cn(µ
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Extracting x-dependent PDF 
Using Ansätze



• Two fine lattice spacing with a2  corrections
• Systematic errors: range of quark-antiquark distance, ren. scheme,  PDF ansatz..

Towards continuum limit X. Gao, NK et al, PRD 102, 094513 (2020)

T. Izubuchi, NK et al, PRD 100, 034516 (2019)
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<latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit><latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit><latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit><latexit sha1_base64="rkDxI72aqENNVJytbFp+TxKX+8M=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkZnad6RViyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNm2SG8TpLZGJaEbVcCs3rKFDyVmo4VZHkzWh4M/Wbj9xYkeh7HKU8VLSvRSwYRSe1nkjHCkVot1T2K/4MZJkEOSlDjlq39NXpJSxTXCOT1Np24KcYjqlBwSSfFDuZ5SllQ9rnbUc1VdyG49m9E3LqlB6JE+NKI5mpvyfGVFk7UpHrVBQHdtGbiv957Qzjq3AsdJoh12y+KM4kwYRMnyc9YThDOXKEMiPcrYQNqKEMXURFF0Kw+PIyaZxXAr8S3F2Uq9d5HAU4hhM4gwAuoQq3UIM6MJDwDK/w5j14L9679zFvXfHymSP4A+/zB2ftj4o=</latexit> z
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0.
2
fm

<latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit><latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit><latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit><latexit sha1_base64="Y5XCqiJXnNOw+lV0yUy4IXz1Sac=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEInkJSBD0WvXisYD+gCWWz3bRLd5OwOxFr7MG/4sWDIl79G978N27bHLT1wcDjvRlm5oWp4Bpc99taWl5ZXVsvbZQ3t7Z3du29/aZOMkVZgyYiUe2QaCZ4zBrAQbB2qhiRoWCtcHg18Vt3TGmexLcwSlkgST/mEacEjNS1Dx+wr7nErlPFPrB7yH0cyXHXrriOOwVeJF5BKqhAvWt/+b2EZpLFQAXRuuO5KQQ5UcCpYOOyn2mWEjokfdYxNCaS6SCf3j/GJ0bp4ShRpmLAU/X3RE6k1iMZmk5JYKDnvYn4n9fJILoIch6nGbCYzhZFmcCQ4EkYuMcVoyBGhhCquLkV0wFRhIKJrGxC8OZfXiTNquO5jndzVqldFnGU0BE6RqfIQ+eohq5RHTUQRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwBMg5T+</latexit> z
⇠
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<latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit><latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit><latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit><latexit sha1_base64="Eq7EeTbhhRrm6gIUAc8lIJWqmZc=">AAACEHicbVC7TsMwFHXKq5RXgZHFokKwUCUIAWMFCwNDkehDakrluE5r1U4i+wZRon4CC7/CwgBCrIxs/A1umgFajmTp6Jx7dH2PFwmuwba/rdzc/MLiUn65sLK6tr5R3Nyq6zBWlNVoKELV9IhmggesBhwEa0aKEekJ1vAGF2O/cceU5mFwA8OItSXpBdznlICROsX9B+xqLrF7ZTJdcpscOqNUsMsn2AV2D4mLfTnqFEt22U6BZ4mTkRLKUO0Uv9xuSGPJAqCCaN1y7AjaCVHAqWCjghtrFhE6ID3WMjQgkul2kh40wntG6WI/VOYFgFP1dyIhUuuh9MykJNDX095Y/M9rxeCftRMeRDGwgE4W+bHAEOJxO7jLFaMghoYQqrj5K6Z9oggF02HBlOBMnzxL6kdlxy4718elynlWRx7toF10gBx0iiroElVRDVH0iJ7RK3qznqwX6936mIzmrCyzjf7A+vwBuy6bwg==</latexit>

Lattice corrections important
1-loop is good

perturbative, but higher loop?

Genuine non-perturbative physics+ 
higher twist effects(⇤2z2)n

<latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit><latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit><latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit><latexit sha1_base64="HUpP9vL6wQvgGj7EqdbCS+pC9Fw=">AAAB+3icbVDLTgIxFL2DL8TXiEs3jcQEN2SGmOiS6MaFC0zkkcBAOp0ONHQ6k7ZjRMKvuHGhMW79EXf+jQVmoeBJmpycc27u7fETzpR2nG8rt7a+sbmV3y7s7O7tH9iHxaaKU0log8Q8lm0fK8qZoA3NNKftRFIc+Zy2/NH1zG89UKlYLO71OKFehAeChYxgbaS+XSx3b006wL0qeupVz3oC9e2SU3HmQKvEzUgJMtT79lc3iEkaUaEJx0p1XCfR3gRLzQin00I3VTTBZIQHtGOowBFV3mR++xSdGiVAYSzNExrN1d8TExwpNY58k4ywHqplbyb+53VSHV56EyaSVFNBFovClCMdo1kRKGCSEs3HhmAimbkVkSGWmGhTV8GU4C5/eZU0qxXXqbh356XaVVZHHo7hBMrgwgXU4Abq0AACj/AMr/BmTa0X6936WERzVjZzBH9gff4AwtKS8w==</latexit>

Sensitivity to higher moments

Roadmap for precision lattice studies

Last few slides: “Only 
use this data at all Pz”

Recent idea: Include this part at large Pz in a  
controlled manner (Hybrid x-space)



Hybrid LaMET x-space matching

Recent work using exactly the same lattice data I showed in the last few slides, 

but analysis in x-space

Y. Zhao et al, PRL128 (2022) 14, 142003
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<latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit><latexit sha1_base64="uS66vWhdhfGjugZSmla0r0suPcM="></latexit>

cn(µ
2z2)

<latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit><latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit><latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit><latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit>

Twist-2 OPE

An experimental determination

Mhadron�1
<latexit sha1_base64="Gxn1NWE93JL4MkHVKCYo/q76exU=">AAACGHicbVDLSsNAFJ34rPUVdaebwSK4sSQi6LLoxo1QwT6gCWEymTRDJ5MwMxFKCPgdfoBb/QR34tadX+BvOGmzsK0HLhzOuZd77/FTRqWyrG9jaXlldW29tlHf3Nre2TX39rsyyQQmHZywRPR9JAmjnHQUVYz0U0FQ7DPS80c3pd97JELShD+ocUrcGA05DSlGSkueeZg7GDF4V3hOjFQk4jxCgUj4mV14ZsNqWhPARWJXpAEqtD3zxwkSnMWEK8yQlAPbSpWbI6EoZqSoO5kkKcIjNCQDTTmKiXTzyQ8FPNFKAMNE6OIKTtS/EzmKpRzHvu4sD5XzXin+5w0yFV65OeVppgjH00VhxqBKYBkIDKggWLGxJggLqm+FOEICYaVjm9ki9VMRCYq6Tsaez2GRdM+bttW07y8aresqoxo4AsfgFNjgErTALWiDDsDgCbyAV/BmPBvvxofxOW1dMqqZAzAD4+sXl3mgjw==</latexit><latexit sha1_base64="Gxn1NWE93JL4MkHVKCYo/q76exU=">AAACGHicbVDLSsNAFJ34rPUVdaebwSK4sSQi6LLoxo1QwT6gCWEymTRDJ5MwMxFKCPgdfoBb/QR34tadX+BvOGmzsK0HLhzOuZd77/FTRqWyrG9jaXlldW29tlHf3Nre2TX39rsyyQQmHZywRPR9JAmjnHQUVYz0U0FQ7DPS80c3pd97JELShD+ocUrcGA05DSlGSkueeZg7GDF4V3hOjFQk4jxCgUj4mV14ZsNqWhPARWJXpAEqtD3zxwkSnMWEK8yQlAPbSpWbI6EoZqSoO5kkKcIjNCQDTTmKiXTzyQ8FPNFKAMNE6OIKTtS/EzmKpRzHvu4sD5XzXin+5w0yFV65OeVppgjH00VhxqBKYBkIDKggWLGxJggLqm+FOEICYaVjm9ki9VMRCYq6Tsaez2GRdM+bttW07y8aresqoxo4AsfgFNjgErTALWiDDsDgCbyAV/BmPBvvxofxOW1dMqqZAzAD4+sXl3mgjw==</latexit><latexit sha1_base64="Gxn1NWE93JL4MkHVKCYo/q76exU=">AAACGHicbVDLSsNAFJ34rPUVdaebwSK4sSQi6LLoxo1QwT6gCWEymTRDJ5MwMxFKCPgdfoBb/QR34tadX+BvOGmzsK0HLhzOuZd77/FTRqWyrG9jaXlldW29tlHf3Nre2TX39rsyyQQmHZywRPR9JAmjnHQUVYz0U0FQ7DPS80c3pd97JELShD+ocUrcGA05DSlGSkueeZg7GDF4V3hOjFQk4jxCgUj4mV14ZsNqWhPARWJXpAEqtD3zxwkSnMWEK8yQlAPbSpWbI6EoZqSoO5kkKcIjNCQDTTmKiXTzyQ8FPNFKAMNE6OIKTtS/EzmKpRzHvu4sD5XzXin+5w0yFV65OeVppgjH00VhxqBKYBkIDKggWLGxJggLqm+FOEICYaVjm9ki9VMRCYq6Tsaez2GRdM+bttW07y8aresqoxo4AsfgFNjgErTALWiDDsDgCbyAV/BmPBvvxofxOW1dMqqZAzAD4+sXl3mgjw==</latexit><latexit sha1_base64="Gxn1NWE93JL4MkHVKCYo/q76exU=">AAACGHicbVDLSsNAFJ34rPUVdaebwSK4sSQi6LLoxo1QwT6gCWEymTRDJ5MwMxFKCPgdfoBb/QR34tadX+BvOGmzsK0HLhzOuZd77/FTRqWyrG9jaXlldW29tlHf3Nre2TX39rsyyQQmHZywRPR9JAmjnHQUVYz0U0FQ7DPS80c3pd97JELShD+ocUrcGA05DSlGSkueeZg7GDF4V3hOjFQk4jxCgUj4mV14ZsNqWhPARWJXpAEqtD3zxwkSnMWEK8yQlAPbSpWbI6EoZqSoO5kkKcIjNCQDTTmKiXTzyQ8FPNFKAMNE6OIKTtS/EzmKpRzHvu4sD5XzXin+5w0yFV65OeVppgjH00VhxqBKYBkIDKggWLGxJggLqm+FOEICYaVjm9ki9VMRCYq6Tsaez2GRdM+bttW07y8aresqoxo4AsfgFNjgErTALWiDDsDgCbyAV/BmPBvvxofxOW1dMqqZAzAD4+sXl3mgjw==</latexit>

Mhadron�2
<latexit sha1_base64="Uehb7zuh2BV7ur+d8WzwAIvqqzQ=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBjSUpgi6LbtwIFewDmhAmk0k7dDIJMxOhhIDf4Qe41U9wJ27d+QX+hpM2C9t64MLhnHu59x4/YVQqy/o2Kiura+sb1c3a1vbO7p65f9CVcSow6eCYxaLvI0kY5aSjqGKknwiCIp+Rnj++KfzeIxGSxvxBTRLiRmjIaUgxUlryzKPMwYjBu9xzIqRGIspGKBAxP2/mnlm3GtYUcJnYJamDEm3P/HGCGKcR4QozJOXAthLlZkgoihnJa04qSYLwGA3JQFOOIiLdbPpDDk+1EsAwFrq4glP170SGIiknka87i0PloleI/3mDVIVXbkZ5kirC8WxRmDKoYlgEAgMqCFZsognCgupbIR4hgbDSsc1tkfqpEQnymk7GXsxhmXSbDdtq2PcX9dZ1mVEVHIMTcAZscAla4Ba0QQdg8ARewCt4M56Nd+PD+Jy1Voxy5hDMwfj6BZkToJA=</latexit><latexit sha1_base64="Uehb7zuh2BV7ur+d8WzwAIvqqzQ=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBjSUpgi6LbtwIFewDmhAmk0k7dDIJMxOhhIDf4Qe41U9wJ27d+QX+hpM2C9t64MLhnHu59x4/YVQqy/o2Kiura+sb1c3a1vbO7p65f9CVcSow6eCYxaLvI0kY5aSjqGKknwiCIp+Rnj++KfzeIxGSxvxBTRLiRmjIaUgxUlryzKPMwYjBu9xzIqRGIspGKBAxP2/mnlm3GtYUcJnYJamDEm3P/HGCGKcR4QozJOXAthLlZkgoihnJa04qSYLwGA3JQFOOIiLdbPpDDk+1EsAwFrq4glP170SGIiknka87i0PloleI/3mDVIVXbkZ5kirC8WxRmDKoYlgEAgMqCFZsognCgupbIR4hgbDSsc1tkfqpEQnymk7GXsxhmXSbDdtq2PcX9dZ1mVEVHIMTcAZscAla4Ba0QQdg8ARewCt4M56Nd+PD+Jy1Voxy5hDMwfj6BZkToJA=</latexit><latexit sha1_base64="Uehb7zuh2BV7ur+d8WzwAIvqqzQ=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBjSUpgi6LbtwIFewDmhAmk0k7dDIJMxOhhIDf4Qe41U9wJ27d+QX+hpM2C9t64MLhnHu59x4/YVQqy/o2Kiura+sb1c3a1vbO7p65f9CVcSow6eCYxaLvI0kY5aSjqGKknwiCIp+Rnj++KfzeIxGSxvxBTRLiRmjIaUgxUlryzKPMwYjBu9xzIqRGIspGKBAxP2/mnlm3GtYUcJnYJamDEm3P/HGCGKcR4QozJOXAthLlZkgoihnJa04qSYLwGA3JQFOOIiLdbPpDDk+1EsAwFrq4glP170SGIiknka87i0PloleI/3mDVIVXbkZ5kirC8WxRmDKoYlgEAgMqCFZsognCgupbIR4hgbDSsc1tkfqpEQnymk7GXsxhmXSbDdtq2PcX9dZ1mVEVHIMTcAZscAla4Ba0QQdg8ARewCt4M56Nd+PD+Jy1Voxy5hDMwfj6BZkToJA=</latexit><latexit sha1_base64="Uehb7zuh2BV7ur+d8WzwAIvqqzQ=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBbBjSUpgi6LbtwIFewDmhAmk0k7dDIJMxOhhIDf4Qe41U9wJ27d+QX+hpM2C9t64MLhnHu59x4/YVQqy/o2Kiura+sb1c3a1vbO7p65f9CVcSow6eCYxaLvI0kY5aSjqGKknwiCIp+Rnj++KfzeIxGSxvxBTRLiRmjIaUgxUlryzKPMwYjBu9xzIqRGIspGKBAxP2/mnlm3GtYUcJnYJamDEm3P/HGCGKcR4QozJOXAthLlZkgoihnJa04qSYLwGA3JQFOOIiLdbPpDDk+1EsAwFrq4glP170SGIiknka87i0PloleI/3mDVIVXbkZ5kirC8WxRmDKoYlgEAgMqCFZsognCgupbIR4hgbDSsc1tkfqpEQnymk7GXsxhmXSbDdtq2PcX9dZ1mVEVHIMTcAZscAla4Ba0QQdg8ARewCt4M56Nd+PD+Jy1Voxy5hDMwfj6BZkToJA=</latexit>

fhadron�1(x)
<latexit sha1_base64="QoF9E2NWV7e3rdRcOA4NMIQyY/c=">AAACFHicbVDLSsNAFJ3UV62vqODGTbAIdWFJRNBl0Y3LCvYBbQiTyaQZOjMJMxOxxPyGH+BWP8GduHXvF/gbTtosbPXAwOGce7lnjp9QIpVtfxmVpeWV1bXqem1jc2t7x9zd68o4FQh3UExj0fehxJRw3FFEUdxPBIbMp7jnj68Lv3ePhSQxv1OTBLsMjjgJCYJKS555EHpDBlUkWBbBQMT81MkbDyeeWbeb9hTWX+KUpA5KtD 3zexjEKGWYK0ShlAPHTpSbQaEIojivDVOJE4jGcIQHmnLIsHSzaf7cOtZKYIWx0I8ra6r+3sggk3LCfD1ZZJWLXiH+5w1SFV66GeFJqjBHs0NhSi0VW0UZVkAERopONIFIEJ3VQhEUECld2dwVqT8V4SCv6WacxR7+ku5Z07Gbzu15vXVVdlQFh+AINIADLkAL3IA26AAEHsEzeAGvxpPxZrwbH7PRilHu7IM5GJ8/EfOepQ==</latexit><latexit sha1_base64="QoF9E2NWV7e3rdRcOA4NMIQyY/c=">AAACFHicbVDLSsNAFJ3UV62vqODGTbAIdWFJRNBl0Y3LCvYBbQiTyaQZOjMJMxOxxPyGH+BWP8GduHXvF/gbTtosbPXAwOGce7lnjp9QIpVtfxmVpeWV1bXqem1jc2t7x9zd68o4FQh3UExj0fehxJRw3FFEUdxPBIbMp7jnj68Lv3ePhSQxv1OTBLsMjjgJCYJKS555EHpDBlUkWBbBQMT81MkbDyeeWbeb9hTWX+KUpA5KtD 3zexjEKGWYK0ShlAPHTpSbQaEIojivDVOJE4jGcIQHmnLIsHSzaf7cOtZKYIWx0I8ra6r+3sggk3LCfD1ZZJWLXiH+5w1SFV66GeFJqjBHs0NhSi0VW0UZVkAERopONIFIEJ3VQhEUECld2dwVqT8V4SCv6WacxR7+ku5Z07Gbzu15vXVVdlQFh+AINIADLkAL3IA26AAEHsEzeAGvxpPxZrwbH7PRilHu7IM5GJ8/EfOepQ==</latexit><latexit sha1_base64="QoF9E2NWV7e3rdRcOA4NMIQyY/c=">AAACFHicbVDLSsNAFJ3UV62vqODGTbAIdWFJRNBl0Y3LCvYBbQiTyaQZOjMJMxOxxPyGH+BWP8GduHXvF/gbTtosbPXAwOGce7lnjp9QIpVtfxmVpeWV1bXqem1jc2t7x9zd68o4FQh3UExj0fehxJRw3FFEUdxPBIbMp7jnj68Lv3ePhSQxv1OTBLsMjjgJCYJKS555EHpDBlUkWBbBQMT81MkbDyeeWbeb9hTWX+KUpA5KtD 3zexjEKGWYK0ShlAPHTpSbQaEIojivDVOJE4jGcIQHmnLIsHSzaf7cOtZKYIWx0I8ra6r+3sggk3LCfD1ZZJWLXiH+5w1SFV66GeFJqjBHs0NhSi0VW0UZVkAERopONIFIEJ3VQhEUECld2dwVqT8V4SCv6WacxR7+ku5Z07Gbzu15vXVVdlQFh+AINIADLkAL3IA26AAEHsEzeAGvxpPxZrwbH7PRilHu7IM5GJ8/EfOepQ==</latexit><latexit sha1_base64="QoF9E2NWV7e3rdRcOA4NMIQyY/c=">AAACFHicbVDLSsNAFJ3UV62vqODGTbAIdWFJRNBl0Y3LCvYBbQiTyaQZOjMJMxOxxPyGH+BWP8GduHXvF/gbTtosbPXAwOGce7lnjp9QIpVtfxmVpeWV1bXqem1jc2t7x9zd68o4FQh3UExj0fehxJRw3FFEUdxPBIbMp7jnj68Lv3ePhSQxv1OTBLsMjjgJCYJKS555EHpDBlUkWBbBQMT81MkbDyeeWbeb9hTWX+KUpA5KtD 3zexjEKGWYK0ShlAPHTpSbQaEIojivDVOJE4jGcIQHmnLIsHSzaf7cOtZKYIWx0I8ra6r+3sggk3LCfD1ZZJWLXiH+5w1SFV66GeFJqjBHs0NhSi0VW0UZVkAERopONIFIEJ3VQhEUECld2dwVqT8V4SCv6WacxR7+ku5Z07Gbzu15vXVVdlQFh+AINIADLkAL3IA26AAEHsEzeAGvxpPxZrwbH7PRilHu7IM5GJ8/EfOepQ==</latexit>

Lattice meets experiments: universality

Universality

PDF in different processes 

Wilson coefficients in different hadronic M.E.’s

fhadron�2(x, t, ⇠ = 0)
<latexit sha1_base64="m4oL30zQzLEd8LdosIrIw5zuxfs=">AAACHHicbVDLSsNAFJ3UV62vqEtBgkWoUEtSBN0IRTcuK9gHNKVMJpNm6GQSZibSErLzO/wAt/oJ7sSt4Bf4G07aLGzrgQuHc+7l3nuciBIhTfNbK6ysrq1vFDdLW9s7u3v6/kFbhDFHuIVCGvKuAwWmhOGWJJLibsQxDByKO87oNvM7j5gLErIHOYlwP4BDRjyCoFTSQD/2BnYApc+DxIcuD9l5Pa2Mq7Jqj8m1eTbQy2bNnMJYJlZOyiBHc6D/2G6I4gAziSgUomeZkewnkEuCKE5LdixwBNEIDnFPUQYDLPrJ9I/UOFWKa3ghV8WkMVX/TiQwEGISOKozu1ksepn4n9eLpXfVTwiLYokZmi3yYmrI0MhCMVzCMZJ0oghEnKhbDeRDDpFU0c1tEeopH7tpSSVjLeawTNr1mmXWrPuLcuMmz6gIjsAJqAALXIIGuANN0AIIPIEX8AretGftXfvQPmetBS2fOQRz0L5+AXi2oWw=</latexit><latexit sha1_base64="m4oL30zQzLEd8LdosIrIw5zuxfs=">AAACHHicbVDLSsNAFJ3UV62vqEtBgkWoUEtSBN0IRTcuK9gHNKVMJpNm6GQSZibSErLzO/wAt/oJ7sSt4Bf4G07aLGzrgQuHc+7l3nuciBIhTfNbK6ysrq1vFDdLW9s7u3v6/kFbhDFHuIVCGvKuAwWmhOGWJJLibsQxDByKO87oNvM7j5gLErIHOYlwP4BDRjyCoFTSQD/2BnYApc+DxIcuD9l5Pa2Mq7Jqj8m1eTbQy2bNnMJYJlZOyiBHc6D/2G6I4gAziSgUomeZkewnkEuCKE5LdixwBNEIDnFPUQYDLPrJ9I/UOFWKa3ghV8WkMVX/TiQwEGISOKozu1ksepn4n9eLpXfVTwiLYokZmi3yYmrI0MhCMVzCMZJ0oghEnKhbDeRDDpFU0c1tEeopH7tpSSVjLeawTNr1mmXWrPuLcuMmz6gIjsAJqAALXIIGuANN0AIIPIEX8AretGftXfvQPmetBS2fOQRz0L5+AXi2oWw=</latexit><latexit sha1_base64="m4oL30zQzLEd8LdosIrIw5zuxfs=">AAACHHicbVDLSsNAFJ3UV62vqEtBgkWoUEtSBN0IRTcuK9gHNKVMJpNm6GQSZibSErLzO/wAt/oJ7sSt4Bf4G07aLGzrgQuHc+7l3nuciBIhTfNbK6ysrq1vFDdLW9s7u3v6/kFbhDFHuIVCGvKuAwWmhOGWJJLibsQxDByKO87oNvM7j5gLErIHOYlwP4BDRjyCoFTSQD/2BnYApc+DxIcuD9l5Pa2Mq7Jqj8m1eTbQy2bNnMJYJlZOyiBHc6D/2G6I4gAziSgUomeZkewnkEuCKE5LdixwBNEIDnFPUQYDLPrJ9I/UOFWKa3ghV8WkMVX/TiQwEGISOKozu1ksepn4n9eLpXfVTwiLYokZmi3yYmrI0MhCMVzCMZJ0oghEnKhbDeRDDpFU0c1tEeopH7tpSSVjLeawTNr1mmXWrPuLcuMmz6gIjsAJqAALXIIGuANN0AIIPIEX8AretGftXfvQPmetBS2fOQRz0L5+AXi2oWw=</latexit><latexit sha1_base64="m4oL30zQzLEd8LdosIrIw5zuxfs=">AAACHHicbVDLSsNAFJ3UV62vqEtBgkWoUEtSBN0IRTcuK9gHNKVMJpNm6GQSZibSErLzO/wAt/oJ7sSt4Bf4G07aLGzrgQuHc+7l3nuciBIhTfNbK6ysrq1vFDdLW9s7u3v6/kFbhDFHuIVCGvKuAwWmhOGWJJLibsQxDByKO87oNvM7j5gLErIHOYlwP4BDRjyCoFTSQD/2BnYApc+DxIcuD9l5Pa2Mq7Jqj8m1eTbQy2bNnMJYJlZOyiBHc6D/2G6I4gAziSgUomeZkewnkEuCKE5LdixwBNEIDnFPUQYDLPrJ9I/UOFWKa3ghV8WkMVX/TiQwEGISOKozu1ksepn4n9eLpXfVTwiLYokZmi3yYmrI0MhCMVzCMZJ0oghEnKhbDeRDDpFU0c1tEeopH7tpSSVjLeawTNr1mmXWrPuLcuMmz6gIjsAJqAALXIIGuANN0AIIPIEX8AretGftXfvQPmetBS2fOQRz0L5+AXi2oWw=</latexit>

NK and R. S. Sufian, PRD104 (2021) 7, 074506 



Twist-2 OPE

cn(µ
2z2)

<latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit><latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit><latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit><latexit sha1_base64="LHCgCI3MtUNAssBpyvRK/1/QCXk=">AAACCnicbVBLTgJBEO3BH+IPdemmIzHBDZkhJrokunGJiXwSGEhPTwEdunsm3T0mOOEGHsCtHsGdceslPIHXsIFZKPiSSl7eq0pVvSDmTBvX/XJya+sbm1v57cLO7t7+QfHwqKmjRFFo0IhHqh0QDZxJaBhmOLRjBUQEHFrB+Gbmtx5AaRbJezOJwRdkKNmAUWKs1KN9We6KpFfFj73qeb9YcivuHHiVeBkpoQz1fvG7G0Y0ESAN5UTrjufGxk+JMoxymBa6iYaY0DEZQsdSSQRoP51fPcVnVgnxIFK2pMFz9fdESoTWExHYTkHMSC97M/E/r5OYwZWfMhknBiRdLBokHJsIzyLAIVNADZ9YQqhi9lZMR0QRamxQf7Zo+9QIwmnBJuMt57BKmtWK51a8u4tS7TrLKI9O0CkqIw9dohq6RXXUQBQp9Ixe0Kvz5Lw5787HojXnZDPH6A+czx8f25pY</latexit>

Twist-2 OPE

JAM and ASV pion PDF data

Lattice meets experiments: universality
Lattice data for pion matrix 
element (from BNL group)

Lattice data for proton 
matrix element (from ETMC)



Towards exclusive processes at large-Q2 :Distribution 
amplitude of pion



Pion distribution amplitude from leading-twist OPE

(equal-time quasi-DA matrix element)

�(x, µ)
<latexit sha1_base64="wVRS7FmNIpbwPwBfdG+dxqIWJeI=">AAACB3icbVDLSsNAFJ34rPVVdelmsAgVpCQi6LLoxmUF+4AklMlk2gydR5iZiCX0A/wAt/oJ7sStn+EX+BtO2yxs64ELh3Pu5d57opRRbVz321lZXVvf2Cxtlbd3dvf2KweHbS0zhUkLSyZVN0KaMCpIy1DDSDdVBPGIkU40vJ34nUeiNJXiwYxSEnI0ELRPMTJW8oM0obWn84BnZ71K1a27U8Bl4hWkCgo0e5WfIJY440QYzJDWvuemJsyRMhQzMi4HmSYpwkM0IL6lAnGiw3x68hieWiWGfalsCQOn6t+JHHGtRzyynRyZRC96E/E/z89M/zrMqUgzQwSeLepnDBoJJ//DmCqCDRtZgrCi9laIE6QQNjaluS3aPpWQeFy2yXiLOSyT9kXdc+ve/WW1cVNkVALH4ATUgAeuQAPcgSZoAQwkeAGv4M15dt6dD+dz1rriFDNHYA7O1y+W65mR</latexit><latexit sha1_base64="wVRS7FmNIpbwPwBfdG+dxqIWJeI=">AAACB3icbVDLSsNAFJ34rPVVdelmsAgVpCQi6LLoxmUF+4AklMlk2gydR5iZiCX0A/wAt/oJ7sStn+EX+BtO2yxs64ELh3Pu5d57opRRbVz321lZXVvf2Cxtlbd3dvf2KweHbS0zhUkLSyZVN0KaMCpIy1DDSDdVBPGIkU40vJ34nUeiNJXiwYxSEnI0ELRPMTJW8oM0obWn84BnZ71K1a27U8Bl4hWkCgo0e5WfIJY440QYzJDWvuemJsyRMhQzMi4HmSYpwkM0IL6lAnGiw3x68hieWiWGfalsCQOn6t+JHHGtRzyynRyZRC96E/E/z89M/zrMqUgzQwSeLepnDBoJJ//DmCqCDRtZgrCi9laIE6QQNjaluS3aPpWQeFy2yXiLOSyT9kXdc+ve/WW1cVNkVALH4ATUgAeuQAPcgSZoAQwkeAGv4M15dt6dD+dz1rriFDNHYA7O1y+W65mR</latexit><latexit sha1_base64="wVRS7FmNIpbwPwBfdG+dxqIWJeI=">AAACB3icbVDLSsNAFJ34rPVVdelmsAgVpCQi6LLoxmUF+4AklMlk2gydR5iZiCX0A/wAt/oJ7sStn+EX+BtO2yxs64ELh3Pu5d57opRRbVz321lZXVvf2Cxtlbd3dvf2KweHbS0zhUkLSyZVN0KaMCpIy1DDSDdVBPGIkU40vJ34nUeiNJXiwYxSEnI0ELRPMTJW8oM0obWn84BnZ71K1a27U8Bl4hWkCgo0e5WfIJY440QYzJDWvuemJsyRMhQzMi4HmSYpwkM0IL6lAnGiw3x68hieWiWGfalsCQOn6t+JHHGtRzyynRyZRC96E/E/z89M/zrMqUgzQwSeLepnDBoJJ//DmCqCDRtZgrCi9laIE6QQNjaluS3aPpWQeFy2yXiLOSyT9kXdc+ve/WW1cVNkVALH4ATUgAeuQAPcgSZoAQwkeAGv4M15dt6dD+dz1rriFDNHYA7O1y+W65mR</latexit><latexit sha1_base64="wVRS7FmNIpbwPwBfdG+dxqIWJeI=">AAACB3icbVDLSsNAFJ34rPVVdelmsAgVpCQi6LLoxmUF+4AklMlk2gydR5iZiCX0A/wAt/oJ7sStn+EX+BtO2yxs64ELh3Pu5d57opRRbVz321lZXVvf2Cxtlbd3dvf2KweHbS0zhUkLSyZVN0KaMCpIy1DDSDdVBPGIkU40vJ34nUeiNJXiwYxSEnI0ELRPMTJW8oM0obWn84BnZ71K1a27U8Bl4hWkCgo0e5WfIJY440QYzJDWvuemJsyRMhQzMi4HmSYpwkM0IL6lAnGiw3x68hieWiWGfalsCQOn6t+JHHGtRzyynRyZRC96E/E/z89M/zrMqUgzQwSeLepnDBoJJ//DmCqCDRtZgrCi9laIE6QQNjaluS3aPpWQeFy2yXiLOSyT9kXdc+ve/WW1cVNkVALH4ATUgAeuQAPcgSZoAQwkeAGv4M15dt6dD+dz1rriFDNHYA7O1y+W65mR</latexit>

pert. matching in x-space


V.Braun, D.Müller ‘07

X.Ji ’13

A.Radyushkin ’17

Y.S.Liu et al, ‘18

Theoretical framework:

Mellin OPE at NLO


Conform
al OPE at LL
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<latexit sha1_base64="W59yaRpqB9skMKfH4FXeWTEFSN4="></latexit><latexit sha1_base64="W59yaRpqB9skMKfH4FXeWTEFSN4="></latexit><latexit sha1_base64="W59yaRpqB9skMKfH4FXeWTEFSN4="></latexit><latexit sha1_base64="W59yaRpqB9skMKfH4FXeWTEFSN4="></latexit>
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<latexit sha1_base64="e8XVkbuWCP4FX3Qq0y7XyWu1P08="></latexit><latexit sha1_base64="e8XVkbuWCP4FX3Qq0y7XyWu1P08="></latexit><latexit sha1_base64="e8XVkbuWCP4FX3Qq0y7XyWu1P08="></latexit><latexit sha1_base64="e8XVkbuWCP4FX3Qq0y7XyWu1P08="></latexit>

Same up to 

Finite NLO terms + truncation

h0|
<latexit sha1_base64="oqAkJFLtXdOnSU0Jf+MVV68Tq64=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcmQ+jpqUma9HQP3T1CGHMAD+BWj+BO3HoMT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMlv8eJGHDALn7qV2tu3Z0BrxKvIDVUoNmv/vQiSbMEhKGcaO17bmqCnCjDKIdJpZdpSAkdkQH4lgqSgA7y2ckTfGaVCMdS2RIGz9S/EzlJtB4noe1MiBnqZW8q/uf5mYmvg5yJNDMg6HxRnHFsJJ7+jyOmgBo+toRQxeytmA6JItTYlBa2aPvUEKJJxSbjLeewStoXdc+te/eXtcZNkVEZnaBTdI48dIUa6A41UQtRJNELekVvzrPz7nw4n/PWklPMHKMFOF+/dcSZfA==</latexit><latexit sha1_base64="oqAkJFLtXdOnSU0Jf+MVV68Tq64=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcmQ+jpqUma9HQP3T1CGHMAD+BWj+BO3HoMT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMlv8eJGHDALn7qV2tu3Z0BrxKvIDVUoNmv/vQiSbMEhKGcaO17bmqCnCjDKIdJpZdpSAkdkQH4lgqSgA7y2ckTfGaVCMdS2RIGz9S/EzlJtB4noe1MiBnqZW8q/uf5mYmvg5yJNDMg6HxRnHFsJJ7+jyOmgBo+toRQxeytmA6JItTYlBa2aPvUEKJJxSbjLeewStoXdc+te/eXtcZNkVEZnaBTdI48dIUa6A41UQtRJNELekVvzrPz7nw4n/PWklPMHKMFOF+/dcSZfA==</latexit><latexit sha1_base64="oqAkJFLtXdOnSU0Jf+MVV68Tq64=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcmQ+jpqUma9HQP3T1CGHMAD+BWj+BO3HoMT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMlv8eJGHDALn7qV2tu3Z0BrxKvIDVUoNmv/vQiSbMEhKGcaO17bmqCnCjDKIdJpZdpSAkdkQH4lgqSgA7y2ckTfGaVCMdS2RIGz9S/EzlJtB4noe1MiBnqZW8q/uf5mYmvg5yJNDMg6HxRnHFsJJ7+jyOmgBo+toRQxeytmA6JItTYlBa2aPvUEKJJxSbjLeewStoXdc+te/eXtcZNkVEZnaBTdI48dIUa6A41UQtRJNELekVvzrPz7nw4n/PWklPMHKMFOF+/dcSZfA==</latexit><latexit sha1_base64="oqAkJFLtXdOnSU0Jf+MVV68Tq64=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5cRzAcmQ+jpqUma9HQP3T1CGHMAD+BWj+BO3HoMT+A17CSzMIkPCh7vVVFVL0w508Z1v53S2vrG5lZ5u7Kzu7d/UD08amuZKQotKrlU3ZBo4ExAyzDDoZsqIEnIoROObqd+5xGUZlI8mHEKQUIGgsWMEmMlv8eJGHDALn7qV2tu3Z0BrxKvIDVUoNmv/vQiSbMEhKGcaO17bmqCnCjDKIdJpZdpSAkdkQH4lgqSgA7y2ckTfGaVCMdS2RIGz9S/EzlJtB4noe1MiBnqZW8q/uf5mYmvg5yJNDMg6HxRnHFsJJ7+jyOmgBo+toRQxeytmA6JItTYlBa2aPvUEKJJxSbjLeewStoXdc+te/eXtcZNkVEZnaBTdI48dIUa6A41UQtRJNELekVvzrPz7nw4n/PWklPMHKMFOF+/dcSZfA==</latexit>
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<latexit sha1_base64="MJ6NUFVEbkX37aU5I15OS06Tlss=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCIIQZFRTcBN24jGA+kBlDT6cmadLTM3T3iGHMJTyAWz2CO3HrDTyB17DzWZjEBwWP96qoqhcknCntON9Wbml5ZXUtv17Y2Nza3rF3i3UVp5JCjcY8ls2AKOBMQE0zzaGZSCBRwKER9K9HfuMBpGKxuNODBPyIdAULGSXaSG27+OQl7P74Elfbp54kosuhbZecsjMGXiTulJTQFNW2/eN1YppGIDTlRKmW6yTaz4jUjHIYFrxUQUJon3ShZaggESg/G98+xIdG6eAwlqaExmP170RGIqUGUWA6I6J7at4bif95rVSHF37GRJJqEHSyKEw51jEeBYE7TALVfGAIoZKZWzHtEUmoNnHNbFHmqR50hgWTjDufwyKpn5Rdp+zenpUqV9OM8mgfHaAj5KJzVEE3qIpqiKJH9IJe0Zv1bL1bH9bnpDVnTWf20Aysr18t9ZyE</latexit><latexit sha1_base64="MJ6NUFVEbkX37aU5I15OS06Tlss=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCIIQZFRTcBN24jGA+kBlDT6cmadLTM3T3iGHMJTyAWz2CO3HrDTyB17DzWZjEBwWP96qoqhcknCntON9Wbml5ZXUtv17Y2Nza3rF3i3UVp5JCjcY8ls2AKOBMQE0zzaGZSCBRwKER9K9HfuMBpGKxuNODBPyIdAULGSXaSG27+OQl7P74Elfbp54kosuhbZecsjMGXiTulJTQFNW2/eN1YppGIDTlRKmW6yTaz4jUjHIYFrxUQUJon3ShZaggESg/G98+xIdG6eAwlqaExmP170RGIqUGUWA6I6J7at4bif95rVSHF37GRJJqEHSyKEw51jEeBYE7TALVfGAIoZKZWzHtEUmoNnHNbFHmqR50hgWTjDufwyKpn5Rdp+zenpUqV9OM8mgfHaAj5KJzVEE3qIpqiKJH9IJe0Zv1bL1bH9bnpDVnTWf20Aysr18t9ZyE</latexit><latexit sha1_base64="MJ6NUFVEbkX37aU5I15OS06Tlss=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCIIQZFRTcBN24jGA+kBlDT6cmadLTM3T3iGHMJTyAWz2CO3HrDTyB17DzWZjEBwWP96qoqhcknCntON9Wbml5ZXUtv17Y2Nza3rF3i3UVp5JCjcY8ls2AKOBMQE0zzaGZSCBRwKER9K9HfuMBpGKxuNODBPyIdAULGSXaSG27+OQl7P74Elfbp54kosuhbZecsjMGXiTulJTQFNW2/eN1YppGIDTlRKmW6yTaz4jUjHIYFrxUQUJon3ShZaggESg/G98+xIdG6eAwlqaExmP170RGIqUGUWA6I6J7at4bif95rVSHF37GRJJqEHSyKEw51jEeBYE7TALVfGAIoZKZWzHtEUmoNnHNbFHmqR50hgWTjDufwyKpn5Rdp+zenpUqV9OM8mgfHaAj5KJzVEE3qIpqiKJH9IJe0Zv1bL1bH9bnpDVnTWf20Aysr18t9ZyE</latexit><latexit sha1_base64="MJ6NUFVEbkX37aU5I15OS06Tlss=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCIIQZFRTcBN24jGA+kBlDT6cmadLTM3T3iGHMJTyAWz2CO3HrDTyB17DzWZjEBwWP96qoqhcknCntON9Wbml5ZXUtv17Y2Nza3rF3i3UVp5JCjcY8ls2AKOBMQE0zzaGZSCBRwKER9K9HfuMBpGKxuNODBPyIdAULGSXaSG27+OQl7P74Elfbp54kosuhbZecsjMGXiTulJTQFNW2/eN1YppGIDTlRKmW6yTaz4jUjHIYFrxUQUJon3ShZaggESg/G98+xIdG6eAwlqaExmP170RGIqUGUWA6I6J7at4bif95rVSHF37GRJJqEHSyKEw51jEeBYE7TALVfGAIoZKZWzHtEUmoNnHNbFHmqR50hgWTjDufwyKpn5Rdp+zenpUqV9OM8mgfHaAj5KJzVEE3qIpqiKJH9IJe0Zv1bL1bH9bnpDVnTWf20Aysr18t9ZyE</latexit>
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<latexit sha1_base64="C+GD8+ex9sHacJ9EDcGnbRu03gM=">AAACFHicbZDLSsNAFIYn9VbrLSq4cTNYhLqwJFXQZdGNywr2Ak0Ik8mkHTqZhJmJUGNewwdwq4/gTty69wl8DadtFrb6w8DPf87hnPn8hFGpLOvLKC0tr6yuldcrG5tb2zvm7l5HxqnApI1jFouejyRhlJO2ooqRXiIIinxGuv7oelLv3hMhaczv1DghboQGnIYUI6UjzzxwfCRgWjt1QoFw9uCd5VkjP/HMqlW3poJ/jV2YKijU8sxvJ4hxGhGuMENS9m0rUW6GhKKYkbzipJIkCI/QgPS15Sgi0s2m9+fwWCcBDGOhH1dwmv6eyFAk5TjydWeE1FAu1ibhf7V+qsJLN6M8SRXheLYoTBlUMZzAgAEVBCs21gZhQfWtEA+RBqE0srktUn9qSIK8osnYixz+mk6jblt1+/a82rwqGJXBITgCNWCDC9AEN6AF2gCDR/AMXsCr8WS8Ge/Gx6y1ZBQz+2BOxucPQeWeKg==</latexit><latexit sha1_base64="C+GD8+ex9sHacJ9EDcGnbRu03gM=">AAACFHicbZDLSsNAFIYn9VbrLSq4cTNYhLqwJFXQZdGNywr2Ak0Ik8mkHTqZhJmJUGNewwdwq4/gTty69wl8DadtFrb6w8DPf87hnPn8hFGpLOvLKC0tr6yuldcrG5tb2zvm7l5HxqnApI1jFouejyRhlJO2ooqRXiIIinxGuv7oelLv3hMhaczv1DghboQGnIYUI6UjzzxwfCRgWjt1QoFw9uCd5VkjP/HMqlW3poJ/jV2YKijU8sxvJ4hxGhGuMENS9m0rUW6GhKKYkbzipJIkCI/QgPS15Sgi0s2m9+fwWCcBDGOhH1dwmv6eyFAk5TjydWeE1FAu1ibhf7V+qsJLN6M8SRXheLYoTBlUMZzAgAEVBCs21gZhQfWtEA+RBqE0srktUn9qSIK8osnYixz+mk6jblt1+/a82rwqGJXBITgCNWCDC9AEN6AF2gCDR/AMXsCr8WS8Ge/Gx6y1ZBQz+2BOxucPQeWeKg==</latexit><latexit sha1_base64="C+GD8+ex9sHacJ9EDcGnbRu03gM=">AAACFHicbZDLSsNAFIYn9VbrLSq4cTNYhLqwJFXQZdGNywr2Ak0Ik8mkHTqZhJmJUGNewwdwq4/gTty69wl8DadtFrb6w8DPf87hnPn8hFGpLOvLKC0tr6yuldcrG5tb2zvm7l5HxqnApI1jFouejyRhlJO2ooqRXiIIinxGuv7oelLv3hMhaczv1DghboQGnIYUI6UjzzxwfCRgWjt1QoFw9uCd5VkjP/HMqlW3poJ/jV2YKijU8sxvJ4hxGhGuMENS9m0rUW6GhKKYkbzipJIkCI/QgPS15Sgi0s2m9+fwWCcBDGOhH1dwmv6eyFAk5TjydWeE1FAu1ibhf7V+qsJLN6M8SRXheLYoTBlUMZzAgAEVBCs21gZhQfWtEA+RBqE0srktUn9qSIK8osnYixz+mk6jblt1+/a82rwqGJXBITgCNWCDC9AEN6AF2gCDR/AMXsCr8WS8Ge/Gx6y1ZBQz+2BOxucPQeWeKg==</latexit><latexit sha1_base64="C+GD8+ex9sHacJ9EDcGnbRu03gM=">AAACFHicbZDLSsNAFIYn9VbrLSq4cTNYhLqwJFXQZdGNywr2Ak0Ik8mkHTqZhJmJUGNewwdwq4/gTty69wl8DadtFrb6w8DPf87hnPn8hFGpLOvLKC0tr6yuldcrG5tb2zvm7l5HxqnApI1jFouejyRhlJO2ooqRXiIIinxGuv7oelLv3hMhaczv1DghboQGnIYUI6UjzzxwfCRgWjt1QoFw9uCd5VkjP/HMqlW3poJ/jV2YKijU8sxvJ4hxGhGuMENS9m0rUW6GhKKYkbzipJIkCI/QgPS15Sgi0s2m9+fwWCcBDGOhH1dwmv6eyFAk5TjydWeE1FAu1ibhf7V+qsJLN6M8SRXheLYoTBlUMZzAgAEVBCs21gZhQfWtEA+RBqE0srktUn9qSIK8osnYixz+mk6jblt1+/a82rwqGJXBITgCNWCDC9AEN6AF2gCDR/AMXsCr8WS8Ge/Gx6y1ZBQz+2BOxucPQeWeKg==</latexit>
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<latexit sha1_base64="4kliHz6Bj1YOBs8WDSgEx1jlEoo=">AAACDnicbZDLSsNAFIZP6q3WW9Slm2AR6qYkVdBl0Y3LCvYCbQiTyaQdOpmEmUmhhryDD+BWH8GduPUVfAJfw2mbhbb+MPDzn3M4Zz4/YVQq2/4ySmvrG5tb5e3Kzu7e/oF5eNSRcSowaeOYxaLnI0kY5aStqGKklwiCIp+Rrj++ndW7EyIkjfmDmibEjdCQ05BipHTkmWZQG4QC4ezRu8izRn7umVW7bs9lrRqnMFUo1PLM70EQ4zQiXGGGpOw7dqLcDAlFMSN5ZZBKkiA8RkPS15ajiEg3m1+eW2c6CawwFvpxZc3T3xMZiqScRr7ujJAayeXaLPyv1k9VeO1mlCepIhwvFoUps1RszTBYARUEKzbVBmFB9a0WHiENQmlYf7ZI/akRCfKKJuMsc1g1nUbdsevO/WW1eVMwKsMJnEINHLiCJtxBC9qAYQLP8AKvxpPxZrwbH4vWklHMHMMfGZ8/JtOb/w==</latexit><latexit sha1_base64="4kliHz6Bj1YOBs8WDSgEx1jlEoo=">AAACDnicbZDLSsNAFIZP6q3WW9Slm2AR6qYkVdBl0Y3LCvYCbQiTyaQdOpmEmUmhhryDD+BWH8GduPUVfAJfw2mbhbb+MPDzn3M4Zz4/YVQq2/4ySmvrG5tb5e3Kzu7e/oF5eNSRcSowaeOYxaLnI0kY5aStqGKklwiCIp+Rrj++ndW7EyIkjfmDmibEjdCQ05BipHTkmWZQG4QC4ezRu8izRn7umVW7bs9lrRqnMFUo1PLM70EQ4zQiXGGGpOw7dqLcDAlFMSN5ZZBKkiA8RkPS15ajiEg3m1+eW2c6CawwFvpxZc3T3xMZiqScRr7ujJAayeXaLPyv1k9VeO1mlCepIhwvFoUps1RszTBYARUEKzbVBmFB9a0WHiENQmlYf7ZI/akRCfKKJuMsc1g1nUbdsevO/WW1eVMwKsMJnEINHLiCJtxBC9qAYQLP8AKvxpPxZrwbH4vWklHMHMMfGZ8/JtOb/w==</latexit><latexit sha1_base64="4kliHz6Bj1YOBs8WDSgEx1jlEoo=">AAACDnicbZDLSsNAFIZP6q3WW9Slm2AR6qYkVdBl0Y3LCvYCbQiTyaQdOpmEmUmhhryDD+BWH8GduPUVfAJfw2mbhbb+MPDzn3M4Zz4/YVQq2/4ySmvrG5tb5e3Kzu7e/oF5eNSRcSowaeOYxaLnI0kY5aStqGKklwiCIp+Rrj++ndW7EyIkjfmDmibEjdCQ05BipHTkmWZQG4QC4ezRu8izRn7umVW7bs9lrRqnMFUo1PLM70EQ4zQiXGGGpOw7dqLcDAlFMSN5ZZBKkiA8RkPS15ajiEg3m1+eW2c6CawwFvpxZc3T3xMZiqScRr7ujJAayeXaLPyv1k9VeO1mlCepIhwvFoUps1RszTBYARUEKzbVBmFB9a0WHiENQmlYf7ZI/akRCfKKJuMsc1g1nUbdsevO/WW1eVMwKsMJnEINHLiCJtxBC9qAYQLP8AKvxpPxZrwbH4vWklHMHMMfGZ8/JtOb/w==</latexit><latexit sha1_base64="4kliHz6Bj1YOBs8WDSgEx1jlEoo=">AAACDnicbZDLSsNAFIZP6q3WW9Slm2AR6qYkVdBl0Y3LCvYCbQiTyaQdOpmEmUmhhryDD+BWH8GduPUVfAJfw2mbhbb+MPDzn3M4Zz4/YVQq2/4ySmvrG5tb5e3Kzu7e/oF5eNSRcSowaeOYxaLnI0kY5aStqGKklwiCIp+Rrj++ndW7EyIkjfmDmibEjdCQ05BipHTkmWZQG4QC4ezRu8izRn7umVW7bs9lrRqnMFUo1PLM70EQ4zQiXGGGpOw7dqLcDAlFMSN5ZZBKkiA8RkPS15ajiEg3m1+eW2c6CawwFvpxZc3T3xMZiqScRr7ujJAayeXaLPyv1k9VeO1mlCepIhwvFoUps1RszTBYARUEKzbVBmFB9a0WHiENQmlYf7ZI/akRCfKKJuMsc1g1nUbdsevO/WW1eVMwKsMJnEINHLiCJtxBC9qAYQLP8AKvxpPxZrwbH4vWklHMHMMfGZ8/JtOb/w==</latexit>

�z�5
<latexit sha1_base64="osGbcQoOGRWlSsO9vq1R87h375s=">AAACDnicbVBLTsMwEHXKr5RfgCUbiwqJVZUgECwr2LAsEv1IbRQ5zqS1aieR7VQqUe/AAdjCEdghtlyBE3AN3DYL2vIky0/vzWhmXpByprTjfFultfWNza3ydmVnd2//wD48aqkkkxSaNOGJ7AREAWcxNDXTHDqpBCICDu1geDf12yOQiiXxox6n4AnSj1nEKNFG8m271ydCEP+p+K98u+rUnBnwKnELUkUFGr790wsTmgmINeVEqa7rpNrLidSMcphUepmClNAh6UPX0JgIUF4+23yCz4wS4iiR5sUaz9S/HTkRSo1FYCoF0QO17E3F/7xupqMbL2dxmmmI6XxQlHGsEzyNAYdMAtV8bAihkpldMR0QSag2YS1MUeaoAYSTiknGXc5hlbQuaq5Tcx8uq/XbIqMyOkGn6By56BrV0T1qoCaiaIRe0Ct6s56td+vD+pyXlqyi5xgtwPr6BanpnE8=</latexit><latexit sha1_base64="osGbcQoOGRWlSsO9vq1R87h375s=">AAACDnicbVBLTsMwEHXKr5RfgCUbiwqJVZUgECwr2LAsEv1IbRQ5zqS1aieR7VQqUe/AAdjCEdghtlyBE3AN3DYL2vIky0/vzWhmXpByprTjfFultfWNza3ydmVnd2//wD48aqkkkxSaNOGJ7AREAWcxNDXTHDqpBCICDu1geDf12yOQiiXxox6n4AnSj1nEKNFG8m271ydCEP+p+K98u+rUnBnwKnELUkUFGr790wsTmgmINeVEqa7rpNrLidSMcphUepmClNAh6UPX0JgIUF4+23yCz4wS4iiR5sUaz9S/HTkRSo1FYCoF0QO17E3F/7xupqMbL2dxmmmI6XxQlHGsEzyNAYdMAtV8bAihkpldMR0QSag2YS1MUeaoAYSTiknGXc5hlbQuaq5Tcx8uq/XbIqMyOkGn6By56BrV0T1qoCaiaIRe0Ct6s56td+vD+pyXlqyi5xgtwPr6BanpnE8=</latexit><latexit sha1_base64="osGbcQoOGRWlSsO9vq1R87h375s=">AAACDnicbVBLTsMwEHXKr5RfgCUbiwqJVZUgECwr2LAsEv1IbRQ5zqS1aieR7VQqUe/AAdjCEdghtlyBE3AN3DYL2vIky0/vzWhmXpByprTjfFultfWNza3ydmVnd2//wD48aqkkkxSaNOGJ7AREAWcxNDXTHDqpBCICDu1geDf12yOQiiXxox6n4AnSj1nEKNFG8m271ydCEP+p+K98u+rUnBnwKnELUkUFGr790wsTmgmINeVEqa7rpNrLidSMcphUepmClNAh6UPX0JgIUF4+23yCz4wS4iiR5sUaz9S/HTkRSo1FYCoF0QO17E3F/7xupqMbL2dxmmmI6XxQlHGsEzyNAYdMAtV8bAihkpldMR0QSag2YS1MUeaoAYSTiknGXc5hlbQuaq5Tcx8uq/XbIqMyOkGn6By56BrV0T1qoCaiaIRe0Ct6s56td+vD+pyXlqyi5xgtwPr6BanpnE8=</latexit><latexit sha1_base64="osGbcQoOGRWlSsO9vq1R87h375s=">AAACDnicbVBLTsMwEHXKr5RfgCUbiwqJVZUgECwr2LAsEv1IbRQ5zqS1aieR7VQqUe/AAdjCEdghtlyBE3AN3DYL2vIky0/vzWhmXpByprTjfFultfWNza3ydmVnd2//wD48aqkkkxSaNOGJ7AREAWcxNDXTHDqpBCICDu1geDf12yOQiiXxox6n4AnSj1nEKNFG8m271ydCEP+p+K98u+rUnBnwKnELUkUFGr790wsTmgmINeVEqa7rpNrLidSMcphUepmClNAh6UPX0JgIUF4+23yCz4wS4iiR5sUaz9S/HTkRSo1FYCoF0QO17E3F/7xupqMbL2dxmmmI6XxQlHGsEzyNAYdMAtV8bAihkpldMR0QSag2YS1MUeaoAYSTiknGXc5hlbQuaq5Tcx8uq/XbIqMyOkGn6By56BrV0T1qoCaiaIRe0Ct6s56td+vD+pyXlqyi5xgtwPr6BanpnE8=</latexit>

=<latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit><latexit sha1_base64="hydUtM1kQBL81XtMZvpDD/zVZlo=">AAAB/XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIEvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keTGJBQ1HVTXdXkAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR/dRvPaHSPJaPZpygH9GB5H3OqLFS/bZXKrsVdwaySryclCFHrVf66YYxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHToh51YJST9WtqQhM/XvREYjrcdRYDsjaoZ62ZuK/3md1PRv/IzLJDUo2XxRPxXExGT6NQm5QmbE2BLKFLe3EjakijJjs1nYou1TQwwnRZuMt5zDKmleVjy34tWvytW7PKMCnMIZXIAH11CFB6hBAxggvMArvDnPzrvz4XzOW9ecfOYEFuB8/QJakZWa</latexit> f⇡P3M(� = z3P3, z
2
3)

<latexit sha1_base64="xDgSABcduRQvC5iQ/BCSxPKFvfE="></latexit><latexit sha1_base64="xDgSABcduRQvC5iQ/BCSxPKFvfE="></latexit><latexit sha1_base64="xDgSABcduRQvC5iQ/BCSxPKFvfE="></latexit><latexit sha1_base64="xDgSABcduRQvC5iQ/BCSxPKFvfE="></latexit>



Ratio of pion quasi-DA matrix elements and OPE fits

Fit OPE: z 2 [zmin, zmax]
<latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit><latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit><latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit><latexit sha1_base64="+dB4uLbJ3aL7W71QHBNelI6JasU=">AAACHnicbVDLSgMxFM34rPU16tJNsAgupMyIoMuiG5cV7AM6w5DJZNrQJDMkGbEdZut3+AFu9RPciVv9An/D9CHY1gOBc8+5l5t7wpRRpR3ny1paXlldWy9tlDe3tnd27b39pkoyiUkDJyyR7RApwqggDU01I+1UEsRDRlph/3rkt+6JVDQRd3qQEp+jrqAxxUgbKbDhEHpUwM4wyD3JIaeiOIW/BXoo/MCuOFVnDLhI3CmpgCnqgf3tRQnOOBEaM6RUx3VS7edIaooZKcpepkiKcB91ScdQgThRfj6+pIDHRolgnEjzhIZj9e9EjrhSAx6aTo50T817I/E/r5Pp+NLPqUgzTQSeLIozBnUCR7HAiEqCNRsYgrCk5q8Q95BEWJvwZrYoc1SPREXZJOPO57BImmdV16m6t+eV2tU0oxI4BEfgBLjgAtTADaiDBsDgETyDF/BqPVlv1rv1MWldsqYzB2AG1ucPi8Cilw==</latexit>

Lattice artifact? Higher twist?
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3 )

<latexit sha1_base64="Olmq9Kee2oZ7oqO9nSdKu1cFCp0="></latexit><latexit sha1_base64="Olmq9Kee2oZ7oqO9nSdKu1cFCp0="></latexit><latexit sha1_base64="Olmq9Kee2oZ7oqO9nSdKu1cFCp0="></latexit><latexit sha1_base64="Olmq9Kee2oZ7oqO9nSdKu1cFCp0="></latexit>

Renormalize:



0.2866(62)(56) 0.138(28)(34)

Estimating first two Mellin moments of pion DA
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X.Gao, NK et al, 2206.04084 



Reconstruction of x-dependent pion DA

�(x, µ) = Nx↵(1� x)↵
X

n

snC
1
2+↵
n (1� 2x)

<latexit sha1_base64="nDjcpawVovjUUftkXVP6yxMwMIk="></latexit><latexit sha1_base64="nDjcpawVovjUUftkXVP6yxMwMIk="></latexit><latexit sha1_base64="nDjcpawVovjUUftkXVP6yxMwMIk="></latexit><latexit sha1_base64="nDjcpawVovjUUftkXVP6yxMwMIk="></latexit>

sn / �
<latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="ObBOf/EFtD+tj+7s7TYIXft5bt0=">AAAB7nicbVDLSgNBEOyNr7hGjWcvg0HwFHa96FHw4jGCeUCyhNnZ3mTIzOwyMyuEZX/Aq5/gTfwhv8DfcPI4mMSChqKqm+6uOBfc2CD49mp7+weHR/Vj/6Thn56dNxs9kxWaYZdlItODmBoUXGHXcitwkGukMhbYj2ePC7//itrwTL3YeY6RpBPFU86odVJn3GwF7WAJskvCNWnBGuPmzyjJWCFRWSaoMcMwyG1UUm05E1j5o8JgTtmMTnDoqKISTVQuz6zItVMSkmbalbJkqf6dKKk0Zi5j1ympnZptbyH+5w0Lm95HJVd5YVGx1aK0EMRmZPEzSbhGZsXcEco0d7cSNqWaMuuS2dhi3FNTTCrfBRNux7BLerftMGiHzwHU4RKu4AZCuIMHeIIOdIFBAm/w7lXeh/e5CrDmrZO8gA14X7+I35L8</latexit><latexit sha1_base64="KkBFbEFDGD55ehznaVaxeP1HNQU=">AAACCXicbZDNSgMxFIXv1L9aq1YXbtwEi+CqzLjRpeDGZQX7A+0wZDK3bWgmGZKMWGpfwwdwq4/gTnwIn8DXMP1Z2NYDgcM5CffmizPBjfX9b6+wsbm1vVPcLe2V9w8OK0flplG5ZthgSijdjqlBwSU2LLcC25lGmsYCW/Hwdtq3HlEbruSDHWUYprQveY8zal0UVU5MJElXoDE0y7R6It0EhaVRperX/JnIugkWpgoL1aPKTzdRLE9RWiaoMZ3Az2w4ptpyJnBS6uYGM8qGtI8dZyVN0YTj2f4Tcu6ShPSUdkdaMkv/vhjT1JhRGrubKbUDs9pNw/+6Tm571+GYyyy3KNl8UC8XxCoyhUESrpFZMXKGMs3droQNqKbMOmRLU4z71ACTScmRCVY5rJvmZS3wa8G9D0U4hTO4gACu4AbuoA4NYPAMr/AG796L9+F9zhkWvAXMY1iS9/ULtgSddA==</latexit><latexit sha1_base64="KkBFbEFDGD55ehznaVaxeP1HNQU=">AAACCXicbZDNSgMxFIXv1L9aq1YXbtwEi+CqzLjRpeDGZQX7A+0wZDK3bWgmGZKMWGpfwwdwq4/gTnwIn8DXMP1Z2NYDgcM5CffmizPBjfX9b6+wsbm1vVPcLe2V9w8OK0flplG5ZthgSijdjqlBwSU2LLcC25lGmsYCW/Hwdtq3HlEbruSDHWUYprQveY8zal0UVU5MJElXoDE0y7R6It0EhaVRperX/JnIugkWpgoL1aPKTzdRLE9RWiaoMZ3Az2w4ptpyJnBS6uYGM8qGtI8dZyVN0YTj2f4Tcu6ShPSUdkdaMkv/vhjT1JhRGrubKbUDs9pNw/+6Tm571+GYyyy3KNl8UC8XxCoyhUESrpFZMXKGMs3droQNqKbMOmRLU4z71ACTScmRCVY5rJvmZS3wa8G9D0U4hTO4gACu4AbuoA4NYPAMr/AG796L9+F9zhkWvAXMY1iS9/ULtgSddA==</latexit><latexit sha1_base64="HGw9qKhfoBX3WeGcndryGj7z7Cw=">AAACFHicbVDLSsNAFJ34rPUVFdy4GSyCq5K40WXRjcsK9gFNCJPJTTt0MgkzE7HE/oYf4FY/wZ24de8X+BtO2yxs64ELh3Pu5d57wowzpR3n21pZXVvf2KxsVbd3dvf27YPDtkpzSaFFU57KbkgUcCagpZnm0M0kkCTk0AmHNxO/8wBSsVTc61EGfkL6gsWMEm2kwD5WgcAeB6VIlsn0EXsRcE0Cu+bUnSnwMnFLUkMlmoH940UpzRMQmnKiVM91Mu0XRGpGOYyrXq4gI3RI+tAzVJAElF9M7x/jM6NEOE6lKaHxVP07UZBEqVESms6E6IFa9Cbif14v1/GVXzCR5RoEnS2Kc451iidh4IhJoJqPDCFUMnMrpgMiCdUmsrktyjw1gGhcNcm4izksk/ZF3XXq7p1Ta1yXGVXQCTpF58hFl6iBblETtRBFT+gFvaI369l6tz6sz1nrilXOHKE5WF+/iiKe7w==</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit><latexit sha1_base64="NL9/ktGGuErQFr3pPFSIOIhGr4o=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bisYB/QhjCZ3LRDJ5MwMxFL7G/4AW71E9yJW/d+gb/htM3Cth64cDjnXu69J0g5U9pxvq3Syura+kZ5s7K1vbO7Z+8ftFSSSQpNmvBEdgKigDMBTc00h04qgcQBh3YwvJn47QeQiiXiXo9S8GLSFyxilGgj+faR8gXucVCKpKlMHnEvBK6Jb1edmjMFXiZuQaqoQMO3f3phQrMYhKacKNV1nVR7OZGaUQ7jSi9TkBI6JH3oGipIDMrLp/eP8alRQhwl0pTQeKr+nchJrNQoDkxnTPRALXoT8T+vm+noysuZSDMNgs4WRRnHOsGTMHDIJFDNR4YQKpm5FdMBkYRqE9ncFmWeGkA4rphk3MUclknrvOY6Nffuolq/LjIqo2N0gs6Qiy5RHd2iBmoiip7QC3pFb9az9W59WJ+z1pJVzByiOVhfv4tinvM=</latexit>

[See works by HadStruc collaboration

on using Jacobi polynomial basis ]

X.Gao, NK et al, 2206.04084 



Factorization of form-factors:  lattice can play a part

F⇡(Q
2) =

Z 1

0

Z 1

0
dxdy �(x,Q)E(x, y,Q2)�(y,Q)

<latexit sha1_base64="FwHfKJhEZFymdvnTgmWQJwJCXok="></latexit><latexit sha1_base64="FwHfKJhEZFymdvnTgmWQJwJCXok="></latexit><latexit sha1_base64="FwHfKJhEZFymdvnTgmWQJwJCXok="></latexit><latexit sha1_base64="FwHfKJhEZFymdvnTgmWQJwJCXok="></latexit> Input fitted DA from lattice

X.Gao, NK et al, 2206.04084 

Lattice



Outlook
There is both theoretical and experimental Interest in pion physics, especially 
from the perspective of EIC — PDF of pion, form factors at large Q2


The leading-twist perturbative framework applied to lattice matrix elements is a 
promising direction to do parton physics on the lattice.  Comes with its own 
drawbacks — fit systematics, perturbative convergence, large Pz, small z.  
Progress underway in all these directions.


Presented lattice results on valence PDF and DA for pion using quasi-operator 
using fine lattices.


Is it essential to extract x-dependent PDF from twist-2 saturated lattice matrix 
elements? How to extract relevant experimental quantities in model 
independent manner (e.g., large-x behavior, convolutions that enter FF) ?


What is the best way to make use of experimental results in lattice QCD Parton 
computations?


The question on emergence of mass-gap and hadron-spin is general to Yang-
Mills theories.  How to develop relevant theoretical models that lattice can 
probe?



