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Quark Confinement and Hadron spectrum,  August 1-6,2018  

Aim: determine the valence quark distribution of pion
q(x) = qu (x) ! qd(x) from lattice QCD using large momentum e! ective theory
(LaMET)
X. Ji Õ2013
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From	parton	distribu:ons	to	quasi	parton	distribu:on	

calculable in perturbation theory
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calculable on the lattice, ! ! 1/a
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Challenges for lattice calculations:

¥ Small lattice spacings to make perturbative matching possible
! HYP smeared Wilson valence quarks on HISQ sea:
2+1 ßavor HISQ, 483 " 64, a = 0 .06 fm, mval

! = 300 MeV,
msea

! = 161 MeV

¥ Need largePz which makes the correlators noisy
! momentum smearing

¥ Need to match the lattice scheme toMS scheme
! use RI/MOM as an intermediate renormalization scheme
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Calcula:ng	correlators	at	large	momenta	
Gaussian sources via Wuppertal smearing for the moving pion,
G¬usken et al, 1989
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Wuppertal smearing works Þne forPz = 0
and the ground energy is approached for
t = 8, but for e ! ective masses are too noisy
already for Pz = 0 .86 GeV

<latexit sha1_base64="bMpeQHbOOj4kCODsbjVUz0vtoqM="></latexit><latexit sha1_base64="bMpeQHbOOj4kCODsbjVUz0vtoqM="></latexit><latexit sha1_base64="bMpeQHbOOj4kCODsbjVUz0vtoqM="></latexit><latexit sha1_base64="bMpeQHbOOj4kCODsbjVUz0vtoqM="></latexit>

e! ective masses (50 conÞgs, 32 sources)
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AMA with 32 sloppy propagators
Izubuchi, Shintani, 2011
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Calcula:ng	correlators	at	large	momenta	(cont’d)	

Modify the Gaussian smearing such that quarks inside the source have non-zero
momenta kz = ! Pz , Bali 2016
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We use momentum boosted Coulomb gauge Þxed Gaussian sources
(cheaper computationally)
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! = 0 .75! 1 is needed for a good signal
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Calcula:ng	correlators	at	large	momenta	(cont’d)	

Modify the Gaussian smearing such that quarks inside the source have non-zero
momenta kz = ! Pz , Bali 2016
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We use momentum boosted Coulomb gauge Þxed Gaussian sources
(cheaper computationally)
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e! ective masses (168 conÞgs, 32 sources)
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Renormaliza:on	and	matching	of	qPDF		
Workßow:

qb(z, Pz , a) ! qR (z, Pz , pR
z , µR ) ! qR (x, Pz , pR

z , µR )
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Perform matching from RI/MOM to MS
Stewart, Zhao, 2017
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For Wilson fermions ! z operator mixes with unit operator ! to be considered
in the renormalization
Constantinou, Panagopoulos, 2017, Alexandrou et al, 2017, Chen et al, 2017
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Non-perturbative RI/MOM: Þx Landau gauge on the lattice, calculate the am-
putated 3-point function on quark states at momentum p and require that for
pz = pR

z and p2
z + p2

T = µ2
R it is equal to the tree level result

Stewart, Zhao, 2017, Chen et al 2017
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Tr
!

p ! R
1 (p)

"#
#
p= pR = 0 , Tr

!
! R

1 (p)
"#
#
p= pR = 12pR

z eip R
z z

<latexit sha1_base64="CivEQOjZVWM1AoHyNkKb4zCn/qc="></latexit><latexit sha1_base64="BC92PUZgf4J863OebMU9aT/OQog="></latexit><latexit sha1_base64="BC92PUZgf4J863OebMU9aT/OQog="></latexit><latexit sha1_base64="8mF/di3VrdOIgBJfQ9pHww/Mwc8="></latexit>

! Z! z ! z , Z! z 1
<latexit sha1_base64="Ifa8acNpd0vkmfEJ+USEnL8P8cc="></latexit><latexit sha1_base64="QKOMTeV4nL7ClF+TEJGYXK6yShk="></latexit><latexit sha1_base64="QKOMTeV4nL7ClF+TEJGYXK6yShk="></latexit><latexit sha1_base64="Tp48UHSRVZMU/U6ogOCqOzhpimM="></latexit>
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!
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z (fm)

Re[Z! z! z ]
Im[Z! z! z ]
Re[Z! z1]
Im[Z! z1]

pR
z = 1 .28 GeV, pR

T = 1 .48 GeV
<latexit sha1_base64="voxI0+HEhQWS+M1LmsAPQUstTRw="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit>

Renormaliza:on	constants	in	non-perturba:ve	RI/MOM		

linear divergent self-energy
<latexit sha1_base64="GREwnY7/YwNkvDK2iDjJo3AC0xs=">AAACGnicdVDLSsNAFJ3UV42vqEtdDBbBjSXpRpcFN24KldoHNKFMpjft0MmDmYkQQjd+hx/gVj/Bnbh14xf4G07aCj4vDJx7zr137j1+wplUtv1mlJaWV1bXyuvmxubW9o61u9eRcSootGnMY9HziQTOImgrpjj0EgEk9Dl0/clFoXdvQEgWR9cqS8ALyShiAaNEaWpgHRaNROAh01UjiBTWs4JTiHSWDayKU7Vnge1f4FOqoEU0B9a7O4xpGuo5lBMp+46dKC8nQjHKYWq6qYSE0AkZQV/DiIQgvXx2xRQfa2aIg1jop/eYsV87chJKmYW+rgyJGsufWkH+pfVTFZx7OYuSVEFE5x8FKccqxoUl+nYBVPFMA0IF07tiOiaCUKWNM90hBG6j5cbaoMKsvNGaml+d+R90alXHrjpXtUq9tvCojA7QETpBDjpDdXSJmqiNKLpF9+gBPRp3xpPxbLzMS0vGomcffQvj9QMV96D9</latexit><latexit sha1_base64="GREwnY7/YwNkvDK2iDjJo3AC0xs=">AAACGnicdVDLSsNAFJ3UV42vqEtdDBbBjSXpRpcFN24KldoHNKFMpjft0MmDmYkQQjd+hx/gVj/Bnbh14xf4G07aCj4vDJx7zr137j1+wplUtv1mlJaWV1bXyuvmxubW9o61u9eRcSootGnMY9HziQTOImgrpjj0EgEk9Dl0/clFoXdvQEgWR9cqS8ALyShiAaNEaWpgHRaNROAh01UjiBTWs4JTiHSWDayKU7Vnge1f4FOqoEU0B9a7O4xpGuo5lBMp+46dKC8nQjHKYWq6qYSE0AkZQV/DiIQgvXx2xRQfa2aIg1jop/eYsV87chJKmYW+rgyJGsufWkH+pfVTFZx7OYuSVEFE5x8FKccqxoUl+nYBVPFMA0IF07tiOiaCUKWNM90hBG6j5cbaoMKsvNGaml+d+R90alXHrjpXtUq9tvCojA7QETpBDjpDdXSJmqiNKLpF9+gBPRp3xpPxbLzMS0vGomcffQvj9QMV96D9</latexit><latexit sha1_base64="GREwnY7/YwNkvDK2iDjJo3AC0xs=">AAACGnicdVDLSsNAFJ3UV42vqEtdDBbBjSXpRpcFN24KldoHNKFMpjft0MmDmYkQQjd+hx/gVj/Bnbh14xf4G07aCj4vDJx7zr137j1+wplUtv1mlJaWV1bXyuvmxubW9o61u9eRcSootGnMY9HziQTOImgrpjj0EgEk9Dl0/clFoXdvQEgWR9cqS8ALyShiAaNEaWpgHRaNROAh01UjiBTWs4JTiHSWDayKU7Vnge1f4FOqoEU0B9a7O4xpGuo5lBMp+46dKC8nQjHKYWq6qYSE0AkZQV/DiIQgvXx2xRQfa2aIg1jop/eYsV87chJKmYW+rgyJGsufWkH+pfVTFZx7OYuSVEFE5x8FKccqxoUl+nYBVPFMA0IF07tiOiaCUKWNM90hBG6j5cbaoMKsvNGaml+d+R90alXHrjpXtUq9tvCojA7QETpBDjpDdXSJmqiNKLpF9+gBPRp3xpPxbLzMS0vGomcffQvj9QMV96D9</latexit><latexit sha1_base64="GREwnY7/YwNkvDK2iDjJo3AC0xs=">AAACGnicdVDLSsNAFJ3UV42vqEtdDBbBjSXpRpcFN24KldoHNKFMpjft0MmDmYkQQjd+hx/gVj/Bnbh14xf4G07aCj4vDJx7zr137j1+wplUtv1mlJaWV1bXyuvmxubW9o61u9eRcSootGnMY9HziQTOImgrpjj0EgEk9Dl0/clFoXdvQEgWR9cqS8ALyShiAaNEaWpgHRaNROAh01UjiBTWs4JTiHSWDayKU7Vnge1f4FOqoEU0B9a7O4xpGuo5lBMp+46dKC8nQjHKYWq6qYSE0AkZQV/DiIQgvXx2xRQfa2aIg1jop/eYsV87chJKmYW+rgyJGsufWkH+pfVTFZx7OYuSVEFE5x8FKccqxoUl+nYBVPFMA0IF07tiOiaCUKWNM90hBG6j5cbaoMKsvNGaml+d+R90alXHrjpXtUq9tvCojA7QETpBDjpDdXSJmqiNKLpF9+gBPRp3xpPxbLzMS0vGomcffQvj9QMV96D9</latexit>

remove the self-energy
divergence using the known
renormalization factors
of Polyakov loops
TUMQCD, 2016-2018

<latexit sha1_base64="+66pK6UHOVQziv+/ipNII6rv3dY="></latexit><latexit sha1_base64="+66pK6UHOVQziv+/ipNII6rv3dY="></latexit><latexit sha1_base64="+66pK6UHOVQziv+/ipNII6rv3dY="></latexit><latexit sha1_base64="+66pK6UHOVQziv+/ipNII6rv3dY="></latexit>

renormalization constant
close to 1 for! z operator
and small mixing

<latexit sha1_base64="HHk8VUH0P2XH6ZR2U56Vn15zm00="></latexit><latexit sha1_base64="HHk8VUH0P2XH6ZR2U56Vn15zm00="></latexit><latexit sha1_base64="HHk8VUH0P2XH6ZR2U56Vn15zm00="></latexit><latexit sha1_base64="HHk8VUH0P2XH6ZR2U56Vn15zm00="></latexit>
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How	well	the	1-loop	result	describes	the	quark	3-pt	func:on	?		
Non-perturbative RI/MOM renormalization removes some of the lattice arti-
facts and the self-energy divergence! the renormalized quark 3-pt function
should agree to some extent with 1-loop result ofStewart and Zhao, 2017

<latexit sha1_base64="esTayaESJXU97jk4gHbox+E4J/U="></latexit><latexit sha1_base64="esTayaESJXU97jk4gHbox+E4J/U="></latexit><latexit sha1_base64="esTayaESJXU97jk4gHbox+E4J/U="></latexit><latexit sha1_base64="esTayaESJXU97jk4gHbox+E4J/U="></latexit>

pR
z = 1 .28 GeV, pR

T = 1 .48 GeV
<latexit sha1_base64="voxI0+HEhQWS+M1LmsAPQUstTRw="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit>

pz = 1 .28 GeV, pT = 2 .22 GeV
<latexit sha1_base64="3HKXpiCMIU5VJhnQ45f38kUAwk8="></latexit><latexit sha1_base64="pKOgZAkktNqA7o4RiKFLzECX2Qw="></latexit><latexit sha1_base64="pKOgZAkktNqA7o4RiKFLzECX2Qw="></latexit><latexit sha1_base64="aw6tR7GP3YOou6CtMrec9TW/3Co="></latexit>

! 0.25
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! 0.15
! 0.1

! 0.05
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÷qf
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NPR: Re
NPR: Im

1-loop: Re
1-loop: Im

Lines:
! s(µ = µR / 2)
! s(µ = µR )
! s(µ = 2µR )

<latexit sha1_base64="jFAebvt1ititnfDwUn2oA55djsc="></latexit><latexit sha1_base64="jFAebvt1ititnfDwUn2oA55djsc="></latexit><latexit sha1_base64="jFAebvt1ititnfDwUn2oA55djsc="></latexit><latexit sha1_base64="jFAebvt1ititnfDwUn2oA55djsc="></latexit>

z/a
<latexit sha1_base64="G/sygoJ+8I8XO1acyBi8yoGdJ0E=">AAACAXicbZC9TsMwFIUdfkv5KzCyWLRITCXpAmMlFpZKRSVtpSaqHMdprTp2ZDtIJerEA7DCI7AhVp6EJ+A1cNoM0HIkS0fn3qt7/QUJo0rb9pe1tr6xubVd2inv7u0fHFaOjrtKpBITFwsmZD9AijDKiaupZqSfSILigJFeMLnJ670HIhUV/F5PE+LHaMRpRDHSJnJrj5eoNqxU7bo9F1w1TmGqoFB7WPn2QoHTmHCNGVJq4NiJ9jMkNcWMzMpeqkiC8ASNyMBYjmKi/Gx+7AyemySEkZDmcQ3n6e+JDMVKTePAdMZIj9VyLQ//qw1SHV37GeVJqgnHi0VRyqAWMP85DKkkWLOpMQhLam6FeIwkwtrwKXshibxWxxOGVg4za3VmZUPGWeawarqNumPXnbtGtdkoGJXAKTgDF8ABV6AJbkEbuAADCp7BC3i1nqw36936WLSuWcXMCfgj6/MHaEeWUw==</latexit><latexit sha1_base64="G/sygoJ+8I8XO1acyBi8yoGdJ0E=">AAACAXicbZC9TsMwFIUdfkv5KzCyWLRITCXpAmMlFpZKRSVtpSaqHMdprTp2ZDtIJerEA7DCI7AhVp6EJ+A1cNoM0HIkS0fn3qt7/QUJo0rb9pe1tr6xubVd2inv7u0fHFaOjrtKpBITFwsmZD9AijDKiaupZqSfSILigJFeMLnJ670HIhUV/F5PE+LHaMRpRDHSJnJrj5eoNqxU7bo9F1w1TmGqoFB7WPn2QoHTmHCNGVJq4NiJ9jMkNcWMzMpeqkiC8ASNyMBYjmKi/Gx+7AyemySEkZDmcQ3n6e+JDMVKTePAdMZIj9VyLQ//qw1SHV37GeVJqgnHi0VRyqAWMP85DKkkWLOpMQhLam6FeIwkwtrwKXshibxWxxOGVg4za3VmZUPGWeawarqNumPXnbtGtdkoGJXAKTgDF8ABV6AJbkEbuAADCp7BC3i1nqw36936WLSuWcXMCfgj6/MHaEeWUw==</latexit><latexit sha1_base64="G/sygoJ+8I8XO1acyBi8yoGdJ0E=">AAACAXicbZC9TsMwFIUdfkv5KzCyWLRITCXpAmMlFpZKRSVtpSaqHMdprTp2ZDtIJerEA7DCI7AhVp6EJ+A1cNoM0HIkS0fn3qt7/QUJo0rb9pe1tr6xubVd2inv7u0fHFaOjrtKpBITFwsmZD9AijDKiaupZqSfSILigJFeMLnJ670HIhUV/F5PE+LHaMRpRDHSJnJrj5eoNqxU7bo9F1w1TmGqoFB7WPn2QoHTmHCNGVJq4NiJ9jMkNcWMzMpeqkiC8ASNyMBYjmKi/Gx+7AyemySEkZDmcQ3n6e+JDMVKTePAdMZIj9VyLQ//qw1SHV37GeVJqgnHi0VRyqAWMP85DKkkWLOpMQhLam6FeIwkwtrwKXshibxWxxOGVg4za3VmZUPGWeawarqNumPXnbtGtdkoGJXAKTgDF8ABV6AJbkEbuAADCp7BC3i1nqw36936WLSuWcXMCfgj6/MHaEeWUw==</latexit><latexit sha1_base64="G/sygoJ+8I8XO1acyBi8yoGdJ0E=">AAACAXicbZC9TsMwFIUdfkv5KzCyWLRITCXpAmMlFpZKRSVtpSaqHMdprTp2ZDtIJerEA7DCI7AhVp6EJ+A1cNoM0HIkS0fn3qt7/QUJo0rb9pe1tr6xubVd2inv7u0fHFaOjrtKpBITFwsmZD9AijDKiaupZqSfSILigJFeMLnJ670HIhUV/F5PE+LHaMRpRDHSJnJrj5eoNqxU7bo9F1w1TmGqoFB7WPn2QoHTmHCNGVJq4NiJ9jMkNcWMzMpeqkiC8ASNyMBYjmKi/Gx+7AyemySEkZDmcQ3n6e+JDMVKTePAdMZIj9VyLQ//qw1SHV37GeVJqgnHi0VRyqAWMP85DKkkWLOpMQhLam6FeIwkwtrwKXshibxWxxOGVg4za3VmZUPGWeawarqNumPXnbtGtdkoGJXAKTgDF8ABV6AJbkEbuAADCp7BC3i1nqw36936WLSuWcXMCfgj6/MHaEeWUw==</latexit>

a = 0 .06 fm
<latexit sha1_base64="VAhQnNZcm7CaeH1Vjys3M3GiWAY=">AAACB3icdVDLSsNAFJ3UV42vqks3g63gKiRdqBuh4MZNoVL7gCSUyWTSDp1kwsxEKKEf4Ae41U9wJ279DL/A33DSVqivAxcO59zLvfcEKaNS2fa7UVpZXVvfKG+aW9s7u3uV/YOu5JnApIM546IfIEkYTUhHUcVIPxUExQEjvWB8Vfi9OyIk5cmtmqTEj9EwoRHFSGnJraFL27LPajCKB5WqY9kzQPsX+bKqYIHWoPLhhRxnMUkUZkhK17FT5edIKIoZmZpeJkmK8BgNiatpgmIi/Xx28hSeaCWEERe6EgVn6vJEjmIpJ3GgO2OkRvKnV4h/eW6mogs/p0maKZLg+aIoY1BxWPwPQyoIVmyiCcKC6lshHiGBsNIpmV5IIq/Z9rjOrIg0b7an5nIy/5Nu3XJsy7mpVxv1RUZlcASOwSlwwDlogGvQAh2AAQcP4BE8GffGs/FivM5bS8Zi5hB8g/H2CWI6l9s=</latexit><latexit sha1_base64="VAhQnNZcm7CaeH1Vjys3M3GiWAY=">AAACB3icdVDLSsNAFJ3UV42vqks3g63gKiRdqBuh4MZNoVL7gCSUyWTSDp1kwsxEKKEf4Ae41U9wJ279DL/A33DSVqivAxcO59zLvfcEKaNS2fa7UVpZXVvfKG+aW9s7u3uV/YOu5JnApIM546IfIEkYTUhHUcVIPxUExQEjvWB8Vfi9OyIk5cmtmqTEj9EwoRHFSGnJraFL27LPajCKB5WqY9kzQPsX+bKqYIHWoPLhhRxnMUkUZkhK17FT5edIKIoZmZpeJkmK8BgNiatpgmIi/Xx28hSeaCWEERe6EgVn6vJEjmIpJ3GgO2OkRvKnV4h/eW6mogs/p0maKZLg+aIoY1BxWPwPQyoIVmyiCcKC6lshHiGBsNIpmV5IIq/Z9rjOrIg0b7an5nIy/5Nu3XJsy7mpVxv1RUZlcASOwSlwwDlogGvQAh2AAQcP4BE8GffGs/FivM5bS8Zi5hB8g/H2CWI6l9s=</latexit><latexit sha1_base64="VAhQnNZcm7CaeH1Vjys3M3GiWAY=">AAACB3icdVDLSsNAFJ3UV42vqks3g63gKiRdqBuh4MZNoVL7gCSUyWTSDp1kwsxEKKEf4Ae41U9wJ279DL/A33DSVqivAxcO59zLvfcEKaNS2fa7UVpZXVvfKG+aW9s7u3uV/YOu5JnApIM546IfIEkYTUhHUcVIPxUExQEjvWB8Vfi9OyIk5cmtmqTEj9EwoRHFSGnJraFL27LPajCKB5WqY9kzQPsX+bKqYIHWoPLhhRxnMUkUZkhK17FT5edIKIoZmZpeJkmK8BgNiatpgmIi/Xx28hSeaCWEERe6EgVn6vJEjmIpJ3GgO2OkRvKnV4h/eW6mogs/p0maKZLg+aIoY1BxWPwPQyoIVmyiCcKC6lshHiGBsNIpmV5IIq/Z9rjOrIg0b7an5nIy/5Nu3XJsy7mpVxv1RUZlcASOwSlwwDlogGvQAh2AAQcP4BE8GffGs/FivM5bS8Zi5hB8g/H2CWI6l9s=</latexit><latexit sha1_base64="VAhQnNZcm7CaeH1Vjys3M3GiWAY=">AAACB3icdVDLSsNAFJ3UV42vqks3g63gKiRdqBuh4MZNoVL7gCSUyWTSDp1kwsxEKKEf4Ae41U9wJ279DL/A33DSVqivAxcO59zLvfcEKaNS2fa7UVpZXVvfKG+aW9s7u3uV/YOu5JnApIM546IfIEkYTUhHUcVIPxUExQEjvWB8Vfi9OyIk5cmtmqTEj9EwoRHFSGnJraFL27LPajCKB5WqY9kzQPsX+bKqYIHWoPLhhRxnMUkUZkhK17FT5edIKIoZmZpeJkmK8BgNiatpgmIi/Xx28hSeaCWEERe6EgVn6vJEjmIpJ3GgO2OkRvKnV4h/eW6mogs/p0maKZLg+aIoY1BxWPwPQyoIVmyiCcKC6lshHiGBsNIpmV5IIq/Z9rjOrIg0b7an5nIy/5Nu3XJsy7mpVxv1RUZlcASOwSlwwDlogGvQAh2AAQcP4BE8GffGs/FivM5bS8Zi5hB8g/H2CWI6l9s=</latexit>
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Pion	3-point	func:ons	at	different	momenta		

it is su! cient to take ! = " t/ 2
<latexit sha1_base64="VBK9NZynxdMQjq1+UHh0rqimyic="></latexit><latexit sha1_base64="VBK9NZynxdMQjq1+UHh0rqimyic="></latexit><latexit sha1_base64="VBK9NZynxdMQjq1+UHh0rqimyic="></latexit><latexit sha1_base64="VBK9NZynxdMQjq1+UHh0rqimyic="></latexit>
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Pion	3-point	func:ons	at	different	momenta	(cont’d)		

! t = 10 and ! t = 12 results agree within errors
! take ! t = 10 results for extracting qPDF.

<latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="RkVhFPZ61vOCxDyFaMJjXNEmLRY=">AAAB+XicbZDLSsNAFIYnXmu8VbduBovgqiRudCm4cVOo1F6gCWUyOWmHTmbCzEQoIS/g1kdwJ259GJ/A13DSFtTWHwZ+/nMO58wXZZxp43mfzsbm1vbObm3P3T9wD4+O6yc9LXNFoUsll2oQEQ2cCegaZjgMMgUkjTj0o+ldVe8/gdJMikczyyBMyViwhFFibNQe1Rte05sLrxt/aRpoqVH9K4glzVMQhnKi9dD3MhMWRBlGOZRukGvICJ2SMQytFSQFHRbzM0t8YZMYJ1LZJwyep78nCpJqPUsj25kSM9GrtSr8rzbMTXITFkxkuQFBF4uSnGMjcfVnHDMF1PCZNYQqZm/FdEIUocaScYMYkqDVCaTlVGEsWp3StWD8VQzrpnfV9L2m//BDCNXQGTpHl8hH1+gW3aM26iKKYvSMXpzSeXXenPdF44aznDhFf+R8fAOLc5Np</latexit><latexit sha1_base64="RmL7yYRb9D1FAUg2IVZYQteD2cw="></latexit><latexit sha1_base64="RmL7yYRb9D1FAUg2IVZYQteD2cw="></latexit><latexit sha1_base64="0lwRjkkNBe4BA0bWJNu347GJ4wo="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit><latexit sha1_base64="O8Lc2AUjBGx0oVJiTpMTxBk6BHA="></latexit>



11	

From	coordinate	space	qPDF	to	momentum	space	qPDF		
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÷ Q
(x

)

x

Need information about qPDF for
z/a > 16 not available on the lattice.
Set ÷q(z, Pz) = 0 at zmax /a = 20
and perform interpolation

<latexit sha1_base64="ojOz0lajqPezWpL2sDqlM1j4ezQ="></latexit><latexit sha1_base64="ojOz0lajqPezWpL2sDqlM1j4ezQ="></latexit><latexit sha1_base64="ojOz0lajqPezWpL2sDqlM1j4ezQ="></latexit><latexit sha1_base64="ojOz0lajqPezWpL2sDqlM1j4ezQ="></latexit>

Fourier
transformation

<latexit sha1_base64="VNFa8pI6g3fIcuE0kxl9SKyUqxY=">AAACIXicbZDLSgMxFIYz3h1vVZdugkVwVWa60WVBEDeFitYWOqVkMmfa0EwyJBmhDH0An8MHcKuP4E7ciQ/ga5ipVbT1QODnP9d8YcqZNp735iwsLi2vrK6tuxubW9s7pd29Gy0zRaFJJZeqHRINnAloGmY4tFMFJAk5tMLhWZFv3YLSTIprM0qhm5C+YDGjxFirVyoHQjIRgTDuuZ3JQOEgcI0iQsdSJd9VXsWbBP4R/qwoo2k0eqWPIJI0S+xUyonWHd9LTTcnyjDKYewGmYaU0CHpQ8dKQRLQ3XzymTE+sk6E7XL7hMET93dHThKtR0loK+15Az2bK8z/cp3MxKfdnIk0MyDo16I449hIXJDBEVNADR9ZQahi9lZMB0QRaiw/N4ggDupXgbQ0C9h5/WrsWjJzHObFTbXiexX/slquVaeM1tABOkTHyEcnqIYuUAM1EUV36AE9oifn3nl2XpzXr9IFZ9qzj/6E8/4Ji5aj2Q==</latexit><latexit sha1_base64="VNFa8pI6g3fIcuE0kxl9SKyUqxY=">AAACIXicbZDLSgMxFIYz3h1vVZdugkVwVWa60WVBEDeFitYWOqVkMmfa0EwyJBmhDH0An8MHcKuP4E7ciQ/ga5ipVbT1QODnP9d8YcqZNp735iwsLi2vrK6tuxubW9s7pd29Gy0zRaFJJZeqHRINnAloGmY4tFMFJAk5tMLhWZFv3YLSTIprM0qhm5C+YDGjxFirVyoHQjIRgTDuuZ3JQOEgcI0iQsdSJd9VXsWbBP4R/qwoo2k0eqWPIJI0S+xUyonWHd9LTTcnyjDKYewGmYaU0CHpQ8dKQRLQ3XzymTE+sk6E7XL7hMET93dHThKtR0loK+15Az2bK8z/cp3MxKfdnIk0MyDo16I449hIXJDBEVNADR9ZQahi9lZMB0QRaiw/N4ggDupXgbQ0C9h5/WrsWjJzHObFTbXiexX/slquVaeM1tABOkTHyEcnqIYuUAM1EUV36AE9oifn3nl2XpzXr9IFZ9qzj/6E8/4Ji5aj2Q==</latexit><latexit sha1_base64="VNFa8pI6g3fIcuE0kxl9SKyUqxY=">AAACIXicbZDLSgMxFIYz3h1vVZdugkVwVWa60WVBEDeFitYWOqVkMmfa0EwyJBmhDH0An8MHcKuP4E7ciQ/ga5ipVbT1QODnP9d8YcqZNp735iwsLi2vrK6tuxubW9s7pd29Gy0zRaFJJZeqHRINnAloGmY4tFMFJAk5tMLhWZFv3YLSTIprM0qhm5C+YDGjxFirVyoHQjIRgTDuuZ3JQOEgcI0iQsdSJd9VXsWbBP4R/qwoo2k0eqWPIJI0S+xUyonWHd9LTTcnyjDKYewGmYaU0CHpQ8dKQRLQ3XzymTE+sk6E7XL7hMET93dHThKtR0loK+15Az2bK8z/cp3MxKfdnIk0MyDo16I449hIXJDBEVNADR9ZQahi9lZMB0QRaiw/N4ggDupXgbQ0C9h5/WrsWjJzHObFTbXiexX/slquVaeM1tABOkTHyEcnqIYuUAM1EUV36AE9oifn3nl2XpzXr9IFZ9qzj/6E8/4Ji5aj2Q==</latexit><latexit sha1_base64="VNFa8pI6g3fIcuE0kxl9SKyUqxY=">AAACIXicbZDLSgMxFIYz3h1vVZdugkVwVWa60WVBEDeFitYWOqVkMmfa0EwyJBmhDH0An8MHcKuP4E7ciQ/ga5ipVbT1QODnP9d8YcqZNp735iwsLi2vrK6tuxubW9s7pd29Gy0zRaFJJZeqHRINnAloGmY4tFMFJAk5tMLhWZFv3YLSTIprM0qhm5C+YDGjxFirVyoHQjIRgTDuuZ3JQOEgcI0iQsdSJd9VXsWbBP4R/qwoo2k0eqWPIJI0S+xUyonWHd9LTTcnyjDKYewGmYaU0CHpQ8dKQRLQ3XzymTE+sk6E7XL7hMET93dHThKtR0loK+15Az2bK8z/cp3MxKfdnIk0MyDo16I449hIXJDBEVNADR9ZQahi9lZMB0QRaiw/N4ggDupXgbQ0C9h5/WrsWjJzHObFTbXiexX/slquVaeM1tABOkTHyEcnqIYuUAM1EUV36AE9oifn3nl2XpzXr9IFZ9qzj/6E8/4Ji5aj2Q==</latexit>

Results are insensitive
to zmax if zmax ! 0

<latexit sha1_base64="4UB2icVVckaqZ4jCW22ZC7+5few="></latexit><latexit sha1_base64="4UB2icVVckaqZ4jCW22ZC7+5few="></latexit><latexit sha1_base64="4UB2icVVckaqZ4jCW22ZC7+5few="></latexit><latexit sha1_base64="4UB2icVVckaqZ4jCW22ZC7+5few="></latexit>
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<latexit sha1_base64="voxI0+HEhQWS+M1LmsAPQUstTRw="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit>

µ = 3 .2 GeV
<latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit><latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit><latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit><latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit>

comparison to pion PDF from data on ! A DY and neutron electro-production
at HERA: Barry et al (JAM), 2018

<latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit><latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit><latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit><latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit>

preliminary
<latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit>
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<latexit sha1_base64="voxI0+HEhQWS+M1LmsAPQUstTRw="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="xu6eQoP4S+6hX5ebmT96iCZttRg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit><latexit sha1_base64="Uzzpjck5pk3KsgwSbauFTsDe8zg="></latexit>

µ = 3 .2 GeV
<latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit><latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit><latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit><latexit sha1_base64="O8N2DDp94Z8SHRJr3vf25WRo3Ck="></latexit>

comparison to pion PDF from data on ! A DY and neutron electro-production
at HERA: Barry et al (JAM), 2018

<latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit><latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit><latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit><latexit sha1_base64="Jw8+qL/51kHse2rV6cprcMtdWhE="></latexit>

preliminary
<latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit>



14	

Dependence	of	Pion	PDF	on	RI/MOM	scales			

! 0.4

! 0.2

0

0.2

0.4

0.6

0.8

1

1.2

! 1 ! 0.5 0 0.5 1 1.5

Pz = 1.7GeV

x
q(

x,
µ

)

x

(pR
z , pR

" )GeV
(1.3, 1.5)
(1.9, 1.5)
(1.3, 3.0)

preliminary
<latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit><latexit sha1_base64="EtOnJyv1ZOAOpCtmmKN9w5xKKTA=">AAACE3icdVDLSsNAFJ34rPEVFVduBovgqiTd6LLgxk2hUvuAJpTJZNIOncyEmYkQQj/DD3Crn+BO3PoBfoG/4aStUF8HBg7n3HPncsKUUaVd991aWV1b39isbNnbO7t7+87BYVeJTGLSwYIJ2Q+RIoxy0tFUM9JPJUFJyEgvnFyVfu+OSEUFv9V5SoIEjTiNKUbaSEPn2OeC8ohwbZscownlSOZDp+rV3Bmg+4t8WVWwQGvofPiRwFli9mCGlBp4bqqDAklNMSNT288USRGeoBEZGMpRQlRQzM6fwjOjRDAW0jyu4UxdThQoUSpPQjOZID1WP71S/MsbZDq+DArK00wTjucfxRmDWsCyCxhRSbBmuSEIS2puhXiMJMLaNGb7EYn9ZtsXpr+y3qLZntrLzfxPuvWa59a8m3q1UV90VAEn4BScAw9cgAa4Bi3QARgU4AE8gifr3nq2XqzX+eiKtcgcgW+w3j4B54CeRA==</latexit>
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Summary		

¥ The valence quark distribution have been calculated on Þne lattice (a =
0.06 fm) using partially quenched calculations (HYP smeared Wilson on
HISQ)

¥ Non-perturbative RI/MOM renormalization has been implemented and it
seems to follow the expectations from perturbation theory! matching
from qPDF to PDF is meaningful

¥ The lattice result on valence pion PDF agree with phenomenological de-
termination for large momenta, Pz = 1 .72 GeV within (large) errors

¥ Obtaining a good signal is challenging, especially at largez
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