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Transversity PDF

-h1(x) = f"(x)� f#(x)
<latexit sha1_base64="4dsVxp4sh5EHK1Nad1wF4XLDyCk=">AAACJXicbVDLSsNAFJ34rPUVdelmsIh1YUlE0I1QdOOygn1AG8JkOmmGTiZhZmItoZ/gd/gBbvUT3IngyqW/4aSNYFsPDJx77j3cuceLGZXKsj6NhcWl5ZXVwlpxfWNza9vc2W3IKBGY1HHEItHykCSMclJXVDHSigVBocdI0+tfZ/3mPRGSRvxODWPihKjHqU8xUlpyzaPAtcsPx/DSdztJjISIBll5AnXdjQb8V3HNklWxxoDzxM5JCeSouea39uMkJFxhhqRs21asnBQJRTEjo2InkSRGuI96pK0pRyGRTjo+aAQPtdKFfiT04wqO1b+OFIVSDkNPT4ZIBXK2l4n/9dqJ8i+clPI4UYTjySI/YVBFMEsHdqkgWLGhJggLqv8KcYAEwkpnOLVF6qMC0h0VdTL2bA7zpHFasa2KfXtWql7lGRXAPjgAZWCDc1AFN6AG6gCDR/AMXsCr8WS8Ge/Gx2R0wcg9e2AKxtcPNtukXA==</latexit><latexit sha1_base64="4dsVxp4sh5EHK1Nad1wF4XLDyCk=">AAACJXicbVDLSsNAFJ34rPUVdelmsIh1YUlE0I1QdOOygn1AG8JkOmmGTiZhZmItoZ/gd/gBbvUT3IngyqW/4aSNYFsPDJx77j3cuceLGZXKsj6NhcWl5ZXVwlpxfWNza9vc2W3IKBGY1HHEItHykCSMclJXVDHSigVBocdI0+tfZ/3mPRGSRvxODWPihKjHqU8xUlpyzaPAtcsPx/DSdztJjISIBll5AnXdjQb8V3HNklWxxoDzxM5JCeSouea39uMkJFxhhqRs21asnBQJRTEjo2InkSRGuI96pK0pRyGRTjo+aAQPtdKFfiT04wqO1b+OFIVSDkNPT4ZIBXK2l4n/9dqJ8i+clPI4UYTjySI/YVBFMEsHdqkgWLGhJggLqv8KcYAEwkpnOLVF6qMC0h0VdTL2bA7zpHFasa2KfXtWql7lGRXAPjgAZWCDc1AFN6AG6gCDR/AMXsCr8WS8Ge/Gx2R0wcg9e2AKxtcPNtukXA==</latexit><latexit sha1_base64="4dsVxp4sh5EHK1Nad1wF4XLDyCk=">AAACJXicbVDLSsNAFJ34rPUVdelmsIh1YUlE0I1QdOOygn1AG8JkOmmGTiZhZmItoZ/gd/gBbvUT3IngyqW/4aSNYFsPDJx77j3cuceLGZXKsj6NhcWl5ZXVwlpxfWNza9vc2W3IKBGY1HHEItHykCSMclJXVDHSigVBocdI0+tfZ/3mPRGSRvxODWPihKjHqU8xUlpyzaPAtcsPx/DSdztJjISIBll5AnXdjQb8V3HNklWxxoDzxM5JCeSouea39uMkJFxhhqRs21asnBQJRTEjo2InkSRGuI96pK0pRyGRTjo+aAQPtdKFfiT04wqO1b+OFIVSDkNPT4ZIBXK2l4n/9dqJ8i+clPI4UYTjySI/YVBFMEsHdqkgWLGhJggLqv8KcYAEwkpnOLVF6qMC0h0VdTL2bA7zpHFasa2KfXtWql7lGRXAPjgAZWCDc1AFN6AG6gCDR/AMXsCr8WS8Ge/Gx2R0wcg9e2AKxtcPNtukXA==</latexit><latexit sha1_base64="4dsVxp4sh5EHK1Nad1wF4XLDyCk=">AAACJXicbVDLSsNAFJ34rPUVdelmsIh1YUlE0I1QdOOygn1AG8JkOmmGTiZhZmItoZ/gd/gBbvUT3IngyqW/4aSNYFsPDJx77j3cuceLGZXKsj6NhcWl5ZXVwlpxfWNza9vc2W3IKBGY1HHEItHykCSMclJXVDHSigVBocdI0+tfZ/3mPRGSRvxODWPihKjHqU8xUlpyzaPAtcsPx/DSdztJjISIBll5AnXdjQb8V3HNklWxxoDzxM5JCeSouea39uMkJFxhhqRs21asnBQJRTEjo2InkSRGuI96pK0pRyGRTjo+aAQPtdKFfiT04wqO1b+OFIVSDkNPT4ZIBXK2l4n/9dqJ8i+clPI4UYTjySI/YVBFMEsHdqkgWLGhJggLqv8KcYAEwkpnOLVF6qMC0h0VdTL2bA7zpHFasa2KfXtWql7lGRXAPjgAZWCDc1AFN6AG6gCDR/AMXsCr8WS8Ge/Gx2R0wcg9e2AKxtcPNtukXA==</latexit>

This work:  Obtain x-dependent transversity PDF using 

fits to bilocal M.E. (pseudo-distribution) using leading-twist 

OPE (+ empirically estimated corrections)

Chiral-odd

Need to couple to 
chiral-odd process

Accessible, for example, from 

Single transverse spin asymmetry in 


semi-inclusive DIS



Status of experimental determination of 
transversity PDF

The least pheno-constrained twist-2 quark PDF Opportunity for lattice!
Entirely within collinear framework
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Framework

⌧
N ;Pz, ST

����  (z)�5�t�TW (z, 0)⌧3 (0)

���� N ;Pz, ST

�
= 2ESTM(zPz, z

2)
<latexit sha1_base64="7cGWhw0/UgkAenjKHyrBzNHw6UM="></latexit><latexit sha1_base64="7cGWhw0/UgkAenjKHyrBzNHw6UM="></latexit><latexit sha1_base64="7cGWhw0/UgkAenjKHyrBzNHw6UM="></latexit><latexit sha1_base64="7cGWhw0/UgkAenjKHyrBzNHw6UM="></latexit>

A good choice of kinematic variables and directions for the matrix element

M(zPz, z
2) =

M(z, Pz)

M(z, 0)
<latexit sha1_base64="hYT1viSz1KMklA/av9w3Sv9N0Z4="></latexit><latexit sha1_base64="hYT1viSz1KMklA/av9w3Sv9N0Z4="></latexit><latexit sha1_base64="hYT1viSz1KMklA/av9w3Sv9N0Z4="></latexit><latexit sha1_base64="hYT1viSz1KMklA/av9w3Sv9N0Z4="></latexit>

Renormalize by ratio:

(Worry about the overall normalization gT later)

X.Ji ’13, A. Radyushkin ’17

K. Orginos et al, ‘17

hx0i
gT

(µ) =

Z 1

0

h(x, µ)

gT (µ)
dx = 1

<latexit sha1_base64="+bWS5nfkCiMSy4YGfxM4witC5pY="></latexit><latexit sha1_base64="+bWS5nfkCiMSy4YGfxM4witC5pY="></latexit><latexit sha1_base64="+bWS5nfkCiMSy4YGfxM4witC5pY="></latexit><latexit sha1_base64="+bWS5nfkCiMSy4YGfxM4witC5pY="></latexit>
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Capture the z3P3 and z32 dependence via leading-twist factorization / leading-twist OPE 

Framework

NLO transversity coefficients for ratio:

z3-dependence of 

1-loop coeffs at fixed order

coupling at µ2 = 2 GeV2

<latexit sha1_base64="eEogxxBUhmB/TVWpUyYMoalAzNc=">AAACGHicbVDLSsNAFJ3UV62vqjvdDBbBVUmKoBuh6EKXFewDmrRMJrft0JkkzEyEEgp+hx/gVj/Bnbh15xf4G07bLGzrgQuHc+7l3nv8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YOGihJJoU4jHsmWTxRwFkJdM82hFUsgwufQ9Ic3E7/5CFKxKHzQoxg8Qfoh6zFKtJG6xSNXJJ0KvsIV7AqiB1KkLr6FxrhT6RZLdtmeAi8TJyMllKHWLf64QUQTAaGmnCjVduxYeymRmlEO44KbKIgJHZI+tA0NiQDlpdMfxvjUKAHuRdJUqPFU/TuREqHUSPimc3KnWvQm4n9eO9G9Sy9lYZxoCOlsUS/hWEd4EggOmASq+cgQQiUzt2I6IJJQbWKb26LMUwMIxgWTjLOYwzJpVMqOXXbuz0vV6yyjPDpGJ+gMOegCVdEdqqE6ougJvaBX9GY9W+/Wh/U5a81Z2cwhmoP19QsdE58Q</latexit><latexit sha1_base64="eEogxxBUhmB/TVWpUyYMoalAzNc=">AAACGHicbVDLSsNAFJ3UV62vqjvdDBbBVUmKoBuh6EKXFewDmrRMJrft0JkkzEyEEgp+hx/gVj/Bnbh15xf4G07bLGzrgQuHc+7l3nv8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YOGihJJoU4jHsmWTxRwFkJdM82hFUsgwufQ9Ic3E7/5CFKxKHzQoxg8Qfoh6zFKtJG6xSNXJJ0KvsIV7AqiB1KkLr6FxrhT6RZLdtmeAi8TJyMllKHWLf64QUQTAaGmnCjVduxYeymRmlEO44KbKIgJHZI+tA0NiQDlpdMfxvjUKAHuRdJUqPFU/TuREqHUSPimc3KnWvQm4n9eO9G9Sy9lYZxoCOlsUS/hWEd4EggOmASq+cgQQiUzt2I6IJJQbWKb26LMUwMIxgWTjLOYwzJpVMqOXXbuz0vV6yyjPDpGJ+gMOegCVdEdqqE6ougJvaBX9GY9W+/Wh/U5a81Z2cwhmoP19QsdE58Q</latexit><latexit sha1_base64="eEogxxBUhmB/TVWpUyYMoalAzNc=">AAACGHicbVDLSsNAFJ3UV62vqjvdDBbBVUmKoBuh6EKXFewDmrRMJrft0JkkzEyEEgp+hx/gVj/Bnbh15xf4G07bLGzrgQuHc+7l3nv8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YOGihJJoU4jHsmWTxRwFkJdM82hFUsgwufQ9Ic3E7/5CFKxKHzQoxg8Qfoh6zFKtJG6xSNXJJ0KvsIV7AqiB1KkLr6FxrhT6RZLdtmeAi8TJyMllKHWLf64QUQTAaGmnCjVduxYeymRmlEO44KbKIgJHZI+tA0NiQDlpdMfxvjUKAHuRdJUqPFU/TuREqHUSPimc3KnWvQm4n9eO9G9Sy9lYZxoCOlsUS/hWEd4EggOmASq+cgQQiUzt2I6IJJQbWKb26LMUwMIxgWTjLOYwzJpVMqOXXbuz0vV6yyjPDpGJ+gMOegCVdEdqqE6ougJvaBX9GY9W+/Wh/U5a81Z2cwhmoP19QsdE58Q</latexit><latexit sha1_base64="eEogxxBUhmB/TVWpUyYMoalAzNc=">AAACGHicbVDLSsNAFJ3UV62vqjvdDBbBVUmKoBuh6EKXFewDmrRMJrft0JkkzEyEEgp+hx/gVj/Bnbh15xf4G07bLGzrgQuHc+7l3nv8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YOGihJJoU4jHsmWTxRwFkJdM82hFUsgwufQ9Ic3E7/5CFKxKHzQoxg8Qfoh6zFKtJG6xSNXJJ0KvsIV7AqiB1KkLr6FxrhT6RZLdtmeAi8TJyMllKHWLf64QUQTAaGmnCjVduxYeymRmlEO44KbKIgJHZI+tA0NiQDlpdMfxvjUKAHuRdJUqPFU/TuREqHUSPimc3KnWvQm4n9eO9G9Sy9lYZxoCOlsUS/hWEd4EggOmASq+cgQQiUzt2I6IJJQbWKb26LMUwMIxgWTjLOYwzJpVMqOXXbuz0vV6yyjPDpGJ+gMOegCVdEdqqE6ougJvaBX9GY9W+/Wh/U5a81Z2cwhmoP19QsdE58Q</latexit>

This work and

Braun, Ji, Vladimirov ’21

Mtwist�2(z3P3, z
2
3) =

X

n=0

Cn(µ
2z23)

(iz3P3)n

n!

hxni(µ)
gT (µ)

<latexit sha1_base64="YmpCHvvS6p32i9GCAjsZzlqj8us="></latexit><latexit sha1_base64="YmpCHvvS6p32i9GCAjsZzlqj8us="></latexit><latexit sha1_base64="YmpCHvvS6p32i9GCAjsZzlqj8us="></latexit><latexit sha1_base64="YmpCHvvS6p32i9GCAjsZzlqj8us="></latexit>
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Extract the transversity matrix element

Raw lattice data for three-point and 
two-point functions

Hypothesis: 

lattice matrix element can be 

analyzed within leading-twist NLO 
framework to a good approximation

Infer corrections to continuum 
leading-twist NLO 


just using the lattice data

Reconstruct 

x-dependent PDF, moments


(Given: the hypothesis, priors, …)

323 X 64 lattice,  358 cfg X 4src

            358 MeV

          0.094 fm

Usage of distillation (rank 64)

M⇡ =
<latexit sha1_base64="Miuxagp1m8vOLEzXamgOcGTR7Ps=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWLEMHEQLKE2dneZMjs7DIzK4SQqx/gVT/Bm3j1P/wCf8NJsgeTWNBQVHXT3RWkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1kimGDZaIRLUCqlFwiQ3DjcBWqpDGgcDHYHAz8R+fUGmeyAczTNGPaU/yiDNqrNS663ZSTq5It1xxq+4UZJl4OalAjnq3/NMJE5bFKA0TVOu256bGH1FlOBM4LnUyjSllA9rDtqWSxqj90fTeMTmxSkiiRNmShkzVvxMjGms9jAPbGVPT14veRPzPa2cmuvRHXKaZQclmi6JMEJOQyfMk5AqZEUNLKFPc3kpYnyrKjI1obou2T/UxHJdsMt5iDsukeVb13Kp3f16pXecZFeEIjuEUPLiAGtxCHRrAQMALvMKb8+y8Ox/O56y14OQzhzAH5+sXzhiYAQ==</latexit><latexit sha1_base64="Miuxagp1m8vOLEzXamgOcGTR7Ps=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWLEMHEQLKE2dneZMjs7DIzK4SQqx/gVT/Bm3j1P/wCf8NJsgeTWNBQVHXT3RWkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1kimGDZaIRLUCqlFwiQ3DjcBWqpDGgcDHYHAz8R+fUGmeyAczTNGPaU/yiDNqrNS663ZSTq5It1xxq+4UZJl4OalAjnq3/NMJE5bFKA0TVOu256bGH1FlOBM4LnUyjSllA9rDtqWSxqj90fTeMTmxSkiiRNmShkzVvxMjGms9jAPbGVPT14veRPzPa2cmuvRHXKaZQclmi6JMEJOQyfMk5AqZEUNLKFPc3kpYnyrKjI1obou2T/UxHJdsMt5iDsukeVb13Kp3f16pXecZFeEIjuEUPLiAGtxCHRrAQMALvMKb8+y8Ox/O56y14OQzhzAH5+sXzhiYAQ==</latexit><latexit sha1_base64="Miuxagp1m8vOLEzXamgOcGTR7Ps=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWLEMHEQLKE2dneZMjs7DIzK4SQqx/gVT/Bm3j1P/wCf8NJsgeTWNBQVHXT3RWkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1kimGDZaIRLUCqlFwiQ3DjcBWqpDGgcDHYHAz8R+fUGmeyAczTNGPaU/yiDNqrNS663ZSTq5It1xxq+4UZJl4OalAjnq3/NMJE5bFKA0TVOu256bGH1FlOBM4LnUyjSllA9rDtqWSxqj90fTeMTmxSkiiRNmShkzVvxMjGms9jAPbGVPT14veRPzPa2cmuvRHXKaZQclmi6JMEJOQyfMk5AqZEUNLKFPc3kpYnyrKjI1obou2T/UxHJdsMt5iDsukeVb13Kp3f16pXecZFeEIjuEUPLiAGtxCHRrAQMALvMKb8+y8Ox/O56y14OQzhzAH5+sXzhiYAQ==</latexit><latexit sha1_base64="Miuxagp1m8vOLEzXamgOcGTR7Ps=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWLEMHEQLKE2dneZMjs7DIzK4SQqx/gVT/Bm3j1P/wCf8NJsgeTWNBQVHXT3RWkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1kimGDZaIRLUCqlFwiQ3DjcBWqpDGgcDHYHAz8R+fUGmeyAczTNGPaU/yiDNqrNS663ZSTq5It1xxq+4UZJl4OalAjnq3/NMJE5bFKA0TVOu256bGH1FlOBM4LnUyjSllA9rDtqWSxqj90fTeMTmxSkiiRNmShkzVvxMjGms9jAPbGVPT14veRPzPa2cmuvRHXKaZQclmi6JMEJOQyfMk5AqZEUNLKFPc3kpYnyrKjI1obou2T/UxHJdsMt5iDsukeVb13Kp3f16pXecZFeEIjuEUPLiAGtxCHRrAQMALvMKb8+y8Ox/O56y14OQzhzAH5+sXzhiYAQ==</latexit>

a =
<latexit sha1_base64="1LsWzR+xNhuaFClmOCy+fg3OvRs=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRBMDyRJmJ73JkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHkxiQUNR1U13V5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1QqoRsElNgw3AluJQhoFAh+D4c3Ef3xCpXksH8woQT+ifclDzqix0j0lV91yxa26U5Bl4uWkAjnq3fJPpxezNEJpmKBatz03MX5GleFM4LjUSTUmlA1pH9uWShqh9rPpqWNyYpUeCWNlSxoyVf9OZDTSehQFtjOiZqAXvYn4n9dOTXjpZ1wmqUHJZovCVBATk8nfpMcVMiNGllCmuL2VsAFVlBmbztwWbZ8aYG9cssl4izksk+ZZ1XOr3t15pXadZ1SEIziGU/DgAmpwC3VoAIM+vMArvDnPzrvz4XzOWgtOPnMIc3C+fgFzj5Yv</latexit><latexit sha1_base64="1LsWzR+xNhuaFClmOCy+fg3OvRs=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRBMDyRJmJ73JkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHkxiQUNR1U13V5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1QqoRsElNgw3AluJQhoFAh+D4c3Ef3xCpXksH8woQT+ifclDzqix0j0lV91yxa26U5Bl4uWkAjnq3fJPpxezNEJpmKBatz03MX5GleFM4LjUSTUmlA1pH9uWShqh9rPpqWNyYpUeCWNlSxoyVf9OZDTSehQFtjOiZqAXvYn4n9dOTXjpZ1wmqUHJZovCVBATk8nfpMcVMiNGllCmuL2VsAFVlBmbztwWbZ8aYG9cssl4izksk+ZZ1XOr3t15pXadZ1SEIziGU/DgAmpwC3VoAIM+vMArvDnPzrvz4XzOWgtOPnMIc3C+fgFzj5Yv</latexit><latexit sha1_base64="1LsWzR+xNhuaFClmOCy+fg3OvRs=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRBMDyRJmJ73JkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHkxiQUNR1U13V5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1QqoRsElNgw3AluJQhoFAh+D4c3Ef3xCpXksH8woQT+ifclDzqix0j0lV91yxa26U5Bl4uWkAjnq3fJPpxezNEJpmKBatz03MX5GleFM4LjUSTUmlA1pH9uWShqh9rPpqWNyYpUeCWNlSxoyVf9OZDTSehQFtjOiZqAXvYn4n9dOTXjpZ1wmqUHJZovCVBATk8nfpMcVMiNGllCmuL2VsAFVlBmbztwWbZ8aYG9cssl4izksk+ZZ1XOr3t15pXadZ1SEIziGU/DgAmpwC3VoAIM+vMArvDnPzrvz4XzOWgtOPnMIc3C+fgFzj5Yv</latexit><latexit sha1_base64="1LsWzR+xNhuaFClmOCy+fg3OvRs=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRBMDyRJmJ73JkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHkxiQUNR1U13V5AIro3rfjuFldW19Y3iZmlre2d3r7x/0NRxqhg2WCxi1QqoRsElNgw3AluJQhoFAh+D4c3Ef3xCpXksH8woQT+ifclDzqix0j0lV91yxa26U5Bl4uWkAjnq3fJPpxezNEJpmKBatz03MX5GleFM4LjUSTUmlA1pH9uWShqh9rPpqWNyYpUeCWNlSxoyVf9OZDTSehQFtjOiZqAXvYn4n9dOTXjpZ1wmqUHJZovCVBATk8nfpMcVMiNGllCmuL2VsAFVlBmbztwWbZ8aYG9cssl4izksk+ZZ1XOr3t15pXadZ1SEIziGU/DgAmpwC3VoAIM+vMArvDnPzrvz4XzOWgtOPnMIc3C+fgFzj5Yv</latexit>

Isotropic clover sea and valence

(See Colin Egerer’s talk)
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Extract the transversity matrix element

Raw lattice data for three-point and 
two-point functions

Hypothesis: 

lattice matrix element can be 

analyzed within leading-twist NLO 
framework to a good approximation

Infer corrections to continuum 
leading-twist NLO 


just using the lattice data

Reconstruct 

x-dependence, moments  etc


(Given the hypothesis)
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Extraction of matrix elements

2-state fits

3pt/2pt ratio

(In this talk)

Consistency in extrapolations

0.38fm 1.32fm
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Extract the transversity matrix element

Raw lattice data for three-point and 
two-point functions

Hypothesis: 

lattice matrix element can be 

analyzed within leading-twist NLO 
framework to a good approximation

Infer corrections to continuum 
leading-twist NLO 


just using the lattice data

Reconstruct 

x-dependent PDF, moments


(Given: the hypothesis, priors, …)
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Let the lattice data be [ leading-twist ] + [ corrections ] :

Then, an effective z3 dependent Mellin moment becomes

hxnie↵(z3) =
<latexit sha1_base64="DxPS0kNJjESeSsP0p8LwXLWbn3I=">AAACKHicbVDLSsNAFJ3Ud31VXboZLIK6KIkKuhFENy4r2Ac0NUymN+3QySTMTMQa8g9+hx/gVj/BnXTrxt9wmnZhrQcuHM65l3vv8WPOlLbtoVWYm19YXFpeKa6urW9slra26ypKJIUajXgkmz5RwJmAmmaaQzOWQEKfQ8PvX4/8xgNIxSJxpwcxtEPSFSxglGgjeaUjlxPR5YAf7wV2Zc691A2J7skwhSDIsoMn7+QQX2CvVLYrdg48S5wJKaMJql7p2+1ENAlBaMqJUi3HjnU7JVIzyiEruomCmNA+6ULLUEFCUO00/ynD+0bp4CCSpoTGufp7IiWhUoPQN52jY9VfbyT+57USHZy3UybiRIOg40VBwrGO8Cgg3GESqOYDQwiVzNyKaY9IQrWJcWqLMk/1oJMVTTLO3xxmSf244tgV5/a0fHk1yWgZ7aI9dIAcdIYu0Q2qohqi6Bm9ojf0br1YH9anNRy3FqzJzA6agvX1A1F0po8=</latexit><latexit sha1_base64="DxPS0kNJjESeSsP0p8LwXLWbn3I=">AAACKHicbVDLSsNAFJ3Ud31VXboZLIK6KIkKuhFENy4r2Ac0NUymN+3QySTMTMQa8g9+hx/gVj/BnXTrxt9wmnZhrQcuHM65l3vv8WPOlLbtoVWYm19YXFpeKa6urW9slra26ypKJIUajXgkmz5RwJmAmmaaQzOWQEKfQ8PvX4/8xgNIxSJxpwcxtEPSFSxglGgjeaUjlxPR5YAf7wV2Zc691A2J7skwhSDIsoMn7+QQX2CvVLYrdg48S5wJKaMJql7p2+1ENAlBaMqJUi3HjnU7JVIzyiEruomCmNA+6ULLUEFCUO00/ynD+0bp4CCSpoTGufp7IiWhUoPQN52jY9VfbyT+57USHZy3UybiRIOg40VBwrGO8Cgg3GESqOYDQwiVzNyKaY9IQrWJcWqLMk/1oJMVTTLO3xxmSf244tgV5/a0fHk1yWgZ7aI9dIAcdIYu0Q2qohqi6Bm9ojf0br1YH9anNRy3FqzJzA6agvX1A1F0po8=</latexit><latexit sha1_base64="DxPS0kNJjESeSsP0p8LwXLWbn3I=">AAACKHicbVDLSsNAFJ3Ud31VXboZLIK6KIkKuhFENy4r2Ac0NUymN+3QySTMTMQa8g9+hx/gVj/BnXTrxt9wmnZhrQcuHM65l3vv8WPOlLbtoVWYm19YXFpeKa6urW9slra26ypKJIUajXgkmz5RwJmAmmaaQzOWQEKfQ8PvX4/8xgNIxSJxpwcxtEPSFSxglGgjeaUjlxPR5YAf7wV2Zc691A2J7skwhSDIsoMn7+QQX2CvVLYrdg48S5wJKaMJql7p2+1ENAlBaMqJUi3HjnU7JVIzyiEruomCmNA+6ULLUEFCUO00/ynD+0bp4CCSpoTGufp7IiWhUoPQN52jY9VfbyT+57USHZy3UybiRIOg40VBwrGO8Cgg3GESqOYDQwiVzNyKaY9IQrWJcWqLMk/1oJMVTTLO3xxmSf244tgV5/a0fHk1yWgZ7aI9dIAcdIYu0Q2qohqi6Bm9ojf0br1YH9anNRy3FqzJzA6agvX1A1F0po8=</latexit><latexit sha1_base64="DxPS0kNJjESeSsP0p8LwXLWbn3I=">AAACKHicbVDLSsNAFJ3Ud31VXboZLIK6KIkKuhFENy4r2Ac0NUymN+3QySTMTMQa8g9+hx/gVj/BnXTrxt9wmnZhrQcuHM65l3vv8WPOlLbtoVWYm19YXFpeKa6urW9slra26ypKJIUajXgkmz5RwJmAmmaaQzOWQEKfQ8PvX4/8xgNIxSJxpwcxtEPSFSxglGgjeaUjlxPR5YAf7wV2Zc691A2J7skwhSDIsoMn7+QQX2CvVLYrdg48S5wJKaMJql7p2+1ENAlBaMqJUi3HjnU7JVIzyiEruomCmNA+6ULLUEFCUO00/ynD+0bp4CCSpoTGufp7IiWhUoPQN52jY9VfbyT+57USHZy3UybiRIOg40VBwrGO8Cgg3GESqOYDQwiVzNyKaY9IQrWJcWqLMk/1oJMVTTLO3xxmSf244tgV5/a0fHk1yWgZ7aI9dIAcdIYu0Q2qohqi6Bm9ojf0br1YH9anNRy3FqzJzA6agvX1A1F0po8=</latexit>

See a plateau in effective Mellin moment as a function of z3 ?

yes!

Leading-twist description is good

no!
Infer corrections from 

deviations to plateau

Fixed-z2 analysis as a diagnostic tool

Fit leading-twist OPE to z3 P3 dependence at fixed z3

Extract moments

Analyze effectiveness of LT

Karpie et al ‘18
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Deducing the corrections to twist-2 OPE : Imaginary part

Im Mtwist�2(z3P3, z
2
3) + L1,1

a

|z3|
⌫ +H1,1(⇤

2
QCDz

2
3)⌫

<latexit sha1_base64="QhcXEzuTQ0/c7JIknuIODM+Ll3w="></latexit><latexit sha1_base64="QhcXEzuTQ0/c7JIknuIODM+Ll3w="></latexit><latexit sha1_base64="QhcXEzuTQ0/c7JIknuIODM+Ll3w="></latexit><latexit sha1_base64="QhcXEzuTQ0/c7JIknuIODM+Ll3w="></latexit>
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Deducing the corrections to twist-2 OPE : Real part

Re Mtwist�2(z3P3, z
2
3) + L1,2

a

|z3|
⌫
2

2
+H1,2(⇤

2
QCDz

2
3)

⌫
2

2
<latexit sha1_base64="0Kqy7EFP7lpyNcPUwEtBAGE4kek="></latexit><latexit sha1_base64="0Kqy7EFP7lpyNcPUwEtBAGE4kek="></latexit><latexit sha1_base64="0Kqy7EFP7lpyNcPUwEtBAGE4kek="></latexit><latexit sha1_base64="0Kqy7EFP7lpyNcPUwEtBAGE4kek="></latexit>

(no visible evidence in data, “precautionary” correction terms)
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Extract the transversity matrix element

Raw lattice data for three-point and 
two-point functions

Hypothesis: 

lattice matrix element can be 

analyzed within leading-twist NLO 
framework to a good approximation

Infer the corrections to continuum 
leading-twist NLO 


just using the lattice data

Reconstruct 

x-dependent PDF, moments


(Given: the hypothesis, priors, …)
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Methodology of Fits : towards achieving model independence

h1(x) = x↵(1� x)�G(x)
<latexit sha1_base64="S7ALiSA5T35Yi7iNqSiHohS13dI="></latexit><latexit sha1_base64="S7ALiSA5T35Yi7iNqSiHohS13dI="></latexit><latexit sha1_base64="S7ALiSA5T35Yi7iNqSiHohS13dI="></latexit><latexit sha1_base64="S7ALiSA5T35Yi7iNqSiHohS13dI="></latexit>

Some regular slowly 

varying function

G(x) = 1 + �
p
x+ �x+ . . .

<latexit sha1_base64="ya5BjyWgtac/g4ZzGALoeKYPo/U="></latexit><latexit sha1_base64="ya5BjyWgtac/g4ZzGALoeKYPo/U="></latexit><latexit sha1_base64="ya5BjyWgtac/g4ZzGALoeKYPo/U="></latexit><latexit sha1_base64="ya5BjyWgtac/g4ZzGALoeKYPo/U="></latexit>

A common choice affecting small-x is a parametrization that empirically works:

Achieve model independence — expand in complete basis — A good choice is Jacobi Polynomials:

G(x) =
NmaxX

n

snP
(↵,�)
n (1� 2x)

<latexit sha1_base64="9MnLP/sjI2ytJU98/6NyANpNi60="></latexit><latexit sha1_base64="9MnLP/sjI2ytJU98/6NyANpNi60="></latexit><latexit sha1_base64="9MnLP/sjI2ytJU98/6NyANpNi60="></latexit><latexit sha1_base64="9MnLP/sjI2ytJU98/6NyANpNi60="></latexit>

Ortho-normal w.r.t 

x↵(1� x)�
<latexit sha1_base64="b0aYCLPMbCTGaQzNS8BK+S+3TLM=">AAACEnicbVDJTgJBEO3BDXHD5ealIzHBg2TGmOiR6MUjJrIkMJCangI69Czp7jEg4S/8AK/6Cd6MV3/AL/A3bJaDgC+p5OW9qlTV82LBlbbtbyu1srq2vpHezGxt7+zuZfcPKipKJMMyi0Qkax4oFDzEsuZaYC2WCIEnsOr1bsd+9RGl4lH4oAcxugF0Qt7mDLSRWtmjfrMBIu4CzTvn/bNmw0MNrWzOLtgT0GXizEiOzFBqZX8afsSSAEPNBChVd+xYu0OQmjOBo0wjURgD60EH64aGEKByh5PrR/TUKD5tR9JUqOlE/TsxhECpQeCZzgB0Vy16Y/E/r57o9rU75GGcaAzZdFE7EVRHdBwF9blEpsXAEGCSm1sp64IEpk1gc1uUeaqL/ihjknEWc1gmlYuCYxec+8tc8WaWUZockxOSJw65IkVyR0qkTBh5Ii/klbxZz9a79WF9TltT1mzmkMzB+voFYNidIQ==</latexit><latexit sha1_base64="b0aYCLPMbCTGaQzNS8BK+S+3TLM=">AAACEnicbVDJTgJBEO3BDXHD5ealIzHBg2TGmOiR6MUjJrIkMJCangI69Czp7jEg4S/8AK/6Cd6MV3/AL/A3bJaDgC+p5OW9qlTV82LBlbbtbyu1srq2vpHezGxt7+zuZfcPKipKJMMyi0Qkax4oFDzEsuZaYC2WCIEnsOr1bsd+9RGl4lH4oAcxugF0Qt7mDLSRWtmjfrMBIu4CzTvn/bNmw0MNrWzOLtgT0GXizEiOzFBqZX8afsSSAEPNBChVd+xYu0OQmjOBo0wjURgD60EH64aGEKByh5PrR/TUKD5tR9JUqOlE/TsxhECpQeCZzgB0Vy16Y/E/r57o9rU75GGcaAzZdFE7EVRHdBwF9blEpsXAEGCSm1sp64IEpk1gc1uUeaqL/ihjknEWc1gmlYuCYxec+8tc8WaWUZockxOSJw65IkVyR0qkTBh5Ii/klbxZz9a79WF9TltT1mzmkMzB+voFYNidIQ==</latexit><latexit sha1_base64="b0aYCLPMbCTGaQzNS8BK+S+3TLM=">AAACEnicbVDJTgJBEO3BDXHD5ealIzHBg2TGmOiR6MUjJrIkMJCangI69Czp7jEg4S/8AK/6Cd6MV3/AL/A3bJaDgC+p5OW9qlTV82LBlbbtbyu1srq2vpHezGxt7+zuZfcPKipKJMMyi0Qkax4oFDzEsuZaYC2WCIEnsOr1bsd+9RGl4lH4oAcxugF0Qt7mDLSRWtmjfrMBIu4CzTvn/bNmw0MNrWzOLtgT0GXizEiOzFBqZX8afsSSAEPNBChVd+xYu0OQmjOBo0wjURgD60EH64aGEKByh5PrR/TUKD5tR9JUqOlE/TsxhECpQeCZzgB0Vy16Y/E/r57o9rU75GGcaAzZdFE7EVRHdBwF9blEpsXAEGCSm1sp64IEpk1gc1uUeaqL/ihjknEWc1gmlYuCYxec+8tc8WaWUZockxOSJw65IkVyR0qkTBh5Ii/klbxZz9a79WF9TltT1mzmkMzB+voFYNidIQ==</latexit><latexit sha1_base64="b0aYCLPMbCTGaQzNS8BK+S+3TLM=">AAACEnicbVDJTgJBEO3BDXHD5ealIzHBg2TGmOiR6MUjJrIkMJCangI69Czp7jEg4S/8AK/6Cd6MV3/AL/A3bJaDgC+p5OW9qlTV82LBlbbtbyu1srq2vpHezGxt7+zuZfcPKipKJMMyi0Qkax4oFDzEsuZaYC2WCIEnsOr1bsd+9RGl4lH4oAcxugF0Qt7mDLSRWtmjfrMBIu4CzTvn/bNmw0MNrWzOLtgT0GXizEiOzFBqZX8afsSSAEPNBChVd+xYu0OQmjOBo0wjURgD60EH64aGEKByh5PrR/TUKD5tR9JUqOlE/TsxhECpQeCZzgB0Vy16Y/E/r57o9rU75GGcaAzZdFE7EVRHdBwF9blEpsXAEGCSm1sp64IEpk1gc1uUeaqL/ihjknEWc1gmlYuCYxec+8tc8WaWUZockxOSJw65IkVyR0qkTBh5Ii/klbxZz9a79WF9TltT1mzmkMzB+voFYNidIQ==</latexit>

J. Karpie et al, 2105.13313 

Choosing the family of functions is crucial for convergence:  E.g., VarPro method (Joe’s talk)
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Methodology of Fits : towards achieving model independence

Fit pseudo-ITD using x↵(1� x)�(1 + �
p
x+ �x)

<latexit sha1_base64="n0S8QgVZ4TQGbLuYcEUl6+HFzd0="></latexit><latexit sha1_base64="n0S8QgVZ4TQGbLuYcEUl6+HFzd0="></latexit><latexit sha1_base64="n0S8QgVZ4TQGbLuYcEUl6+HFzd0="></latexit><latexit sha1_base64="n0S8QgVZ4TQGbLuYcEUl6+HFzd0="></latexit>

Expand best fit PDF in

sn
<latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit><latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit><latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit><latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit>

Feed as prior values of        to full Jacobi Polynomial fit

h1(x)
<latexit sha1_base64="6LehMwTfWTrR9hGOtfz1+8fF2VU=">AAACAnicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy046dTMLMRCyhOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufceP+FMacf5tlZW19Y3Ngtbxe2d3b390sFhU8WppNigMY9l2ycKORPY0ExzbCcSSeRzbPnDm4nfekSpWCzu9ShBLyJ9wUJGiTZSc9BzK09nvVLZqTpT2MvEzUkZctR7pZ9uENM0QqEpJ0p1XCfRXkakZpTjuNhNFSaEDkkfO4YKEqHysum1Y/vUKIEdxtKU0PZU/TuRkUipUeSbzojogVr0JuJ/XifV4ZWXMZGkGgWdLQpTbuvYnrxuB0wi1XxkCKGSmVttOiCSUG0CmtuizFMDDMZFk4y7mMMyaZ5XXafq3l2Ua9d5RgU4hhOogAuXUINbqEMDKDzAC7zCm/VsvVsf1uesdcXKZ45gDtbXL4Ryl1A=</latexit><latexit sha1_base64="6LehMwTfWTrR9hGOtfz1+8fF2VU=">AAACAnicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy046dTMLMRCyhOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufceP+FMacf5tlZW19Y3Ngtbxe2d3b390sFhU8WppNigMY9l2ycKORPY0ExzbCcSSeRzbPnDm4nfekSpWCzu9ShBLyJ9wUJGiTZSc9BzK09nvVLZqTpT2MvEzUkZctR7pZ9uENM0QqEpJ0p1XCfRXkakZpTjuNhNFSaEDkkfO4YKEqHysum1Y/vUKIEdxtKU0PZU/TuRkUipUeSbzojogVr0JuJ/XifV4ZWXMZGkGgWdLQpTbuvYnrxuB0wi1XxkCKGSmVttOiCSUG0CmtuizFMDDMZFk4y7mMMyaZ5XXafq3l2Ua9d5RgU4hhOogAuXUINbqEMDKDzAC7zCm/VsvVsf1uesdcXKZ45gDtbXL4Ryl1A=</latexit><latexit sha1_base64="6LehMwTfWTrR9hGOtfz1+8fF2VU=">AAACAnicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy046dTMLMRCyhOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufceP+FMacf5tlZW19Y3Ngtbxe2d3b390sFhU8WppNigMY9l2ycKORPY0ExzbCcSSeRzbPnDm4nfekSpWCzu9ShBLyJ9wUJGiTZSc9BzK09nvVLZqTpT2MvEzUkZctR7pZ9uENM0QqEpJ0p1XCfRXkakZpTjuNhNFSaEDkkfO4YKEqHysum1Y/vUKIEdxtKU0PZU/TuRkUipUeSbzojogVr0JuJ/XifV4ZWXMZGkGgWdLQpTbuvYnrxuB0wi1XxkCKGSmVttOiCSUG0CmtuizFMDDMZFk4y7mMMyaZ5XXafq3l2Ua9d5RgU4hhOogAuXUINbqEMDKDzAC7zCm/VsvVsf1uesdcXKZ45gDtbXL4Ryl1A=</latexit><latexit sha1_base64="6LehMwTfWTrR9hGOtfz1+8fF2VU=">AAACAnicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy046dTMLMRCyhOz/ArX6CO3Hrj/gF/obTNgvbeuDC4Zx7ufceP+FMacf5tlZW19Y3Ngtbxe2d3b390sFhU8WppNigMY9l2ycKORPY0ExzbCcSSeRzbPnDm4nfekSpWCzu9ShBLyJ9wUJGiTZSc9BzK09nvVLZqTpT2MvEzUkZctR7pZ9uENM0QqEpJ0p1XCfRXkakZpTjuNhNFSaEDkkfO4YKEqHysum1Y/vUKIEdxtKU0PZU/TuRkUipUeSbzojogVr0JuJ/XifV4ZWXMZGkGgWdLQpTbuvYnrxuB0wi1XxkCKGSmVttOiCSUG0CmtuizFMDDMZFk4y7mMMyaZ5XXafq3l2Ua9d5RgU4hhOogAuXUINbqEMDKDzAC7zCm/VsvVsf1uesdcXKZ45gDtbXL4Ryl1A=</latexit>

sn
<latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit><latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit><latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit><latexit sha1_base64="l3POy5dB+MGOM790zjW8jMZN6Rk=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczOdpIhs7PLzKwQlhz8AK/6Cd7Eq5/iF/gbTpI9mMSChqKqm+6uIBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5H3OqLHSg+7JXrniVt0ZyCrxclKBHPVe+acbxiyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxZJST9WNmShszUvxMZjbQeR4HtjKgZ6mVvKv7ndVLTv/YzLpPUoGTzRf1UEBOT6d8k5AqZEWNLKFPc3krYkCrKjE1nYYu2Tw0xnJRsMt5yDqukeVH13Kp3f1mp3eQZFeEETuEcPLiCGtxBHRrAYAAv8ApvzrPz7nw4n/PWgpPPHMMCnK9fQ7OWsQ==</latexit>

Sample-by-sample AICc average 

over Polynomial order Nmax and other 

fit variations such as zmin, zmax

h1(x)± stat. error ± syst. error
<latexit sha1_base64="te5Qx2FAF2N05J15t1CXeYpfCCY="></latexit><latexit sha1_base64="te5Qx2FAF2N05J15t1CXeYpfCCY="></latexit><latexit sha1_base64="te5Qx2FAF2N05J15t1CXeYpfCCY="></latexit><latexit sha1_base64="te5Qx2FAF2N05J15t1CXeYpfCCY="></latexit>

P (↵,�)
n

<latexit sha1_base64="AhOLI/7aD20P7ZmUr27vuylTsZI=">AAACEnicbVBLSgNBEO2Jvxh/42fnZjAIESTMiKDLoBuXEcwHkhhqOjVJk56eobtHiMPcwgO41SO4E7dewBN4DTufhYk+KHi8V0VVPT/mTGnX/bJyS8srq2v59cLG5tb2jr27V1dRIinWaMQj2fRBIWcCa5ppjs1YIoQ+x4Y/vB77jQeUikXiTo9i7ITQFyxgFLSRuvZBtSvu01IbeDyA07aPGk6yrl10y+4Ezl/izUiRzFDt2t/tXkSTEIWmHJRqeW6sOylIzSjHrNBOFMZAh9DHlqECQlSddHJ95hwbpecEkTQltDNRf0+kECo1Cn3TGYIeqEVvLP7ntRIdXHZSJuJEo6DTRUHCHR054yicHpNINR8ZAlQyc6tDByCBahPY3BZlnhpgLyuYZLzFHP6S+lnZc8ve7XmxcjXLKE8OyREpEY9ckAq5IVVSI5Q8kmfyQl6tJ+vNerc+pq05azazT+Zgff4AHyGdlg==</latexit><latexit sha1_base64="AhOLI/7aD20P7ZmUr27vuylTsZI=">AAACEnicbVBLSgNBEO2Jvxh/42fnZjAIESTMiKDLoBuXEcwHkhhqOjVJk56eobtHiMPcwgO41SO4E7dewBN4DTufhYk+KHi8V0VVPT/mTGnX/bJyS8srq2v59cLG5tb2jr27V1dRIinWaMQj2fRBIWcCa5ppjs1YIoQ+x4Y/vB77jQeUikXiTo9i7ITQFyxgFLSRuvZBtSvu01IbeDyA07aPGk6yrl10y+4Ezl/izUiRzFDt2t/tXkSTEIWmHJRqeW6sOylIzSjHrNBOFMZAh9DHlqECQlSddHJ95hwbpecEkTQltDNRf0+kECo1Cn3TGYIeqEVvLP7ntRIdXHZSJuJEo6DTRUHCHR054yicHpNINR8ZAlQyc6tDByCBahPY3BZlnhpgLyuYZLzFHP6S+lnZc8ve7XmxcjXLKE8OyREpEY9ckAq5IVVSI5Q8kmfyQl6tJ+vNerc+pq05azazT+Zgff4AHyGdlg==</latexit><latexit sha1_base64="AhOLI/7aD20P7ZmUr27vuylTsZI=">AAACEnicbVBLSgNBEO2Jvxh/42fnZjAIESTMiKDLoBuXEcwHkhhqOjVJk56eobtHiMPcwgO41SO4E7dewBN4DTufhYk+KHi8V0VVPT/mTGnX/bJyS8srq2v59cLG5tb2jr27V1dRIinWaMQj2fRBIWcCa5ppjs1YIoQ+x4Y/vB77jQeUikXiTo9i7ITQFyxgFLSRuvZBtSvu01IbeDyA07aPGk6yrl10y+4Ezl/izUiRzFDt2t/tXkSTEIWmHJRqeW6sOylIzSjHrNBOFMZAh9DHlqECQlSddHJ95hwbpecEkTQltDNRf0+kECo1Cn3TGYIeqEVvLP7ntRIdXHZSJuJEo6DTRUHCHR054yicHpNINR8ZAlQyc6tDByCBahPY3BZlnhpgLyuYZLzFHP6S+lnZc8ve7XmxcjXLKE8OyREpEY9ckAq5IVVSI5Q8kmfyQl6tJ+vNerc+pq05azazT+Zgff4AHyGdlg==</latexit><latexit sha1_base64="AhOLI/7aD20P7ZmUr27vuylTsZI=">AAACEnicbVBLSgNBEO2Jvxh/42fnZjAIESTMiKDLoBuXEcwHkhhqOjVJk56eobtHiMPcwgO41SO4E7dewBN4DTufhYk+KHi8V0VVPT/mTGnX/bJyS8srq2v59cLG5tb2jr27V1dRIinWaMQj2fRBIWcCa5ppjs1YIoQ+x4Y/vB77jQeUikXiTo9i7ITQFyxgFLSRuvZBtSvu01IbeDyA07aPGk6yrl10y+4Ezl/izUiRzFDt2t/tXkSTEIWmHJRqeW6sOylIzSjHrNBOFMZAh9DHlqECQlSddHJ95hwbpecEkTQltDNRf0+kECo1Cn3TGYIeqEVvLP7ntRIdXHZSJuJEo6DTRUHCHR054yicHpNINR8ZAlQyc6tDByCBahPY3BZlnhpgLyuYZLzFHP6S+lnZc8ve7XmxcjXLKE8OyREpEY9ckAq5IVVSI5Q8kmfyQl6tJ+vNerc+pq05azazT+Zgff4AHyGdlg==</latexit>

�2 ! �2 +
X

n

(sn � spriorn )

�2
prior(sn)

<latexit sha1_base64="B6KQUE+1XoVxrjdIJ/eiYkBIlMk="></latexit><latexit sha1_base64="B6KQUE+1XoVxrjdIJ/eiYkBIlMk="></latexit><latexit sha1_base64="B6KQUE+1XoVxrjdIJ/eiYkBIlMk="></latexit><latexit sha1_base64="B6KQUE+1XoVxrjdIJ/eiYkBIlMk="></latexit>Tr
un

ca
tio

n 
er

ro
r i

n 
Ja

co
bi

 e
xp

an
si

on

Approximate uniform convergence?
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Twist-2 OPE (+corrections) fit over a range   
z 2 [2a, 0.56 fm]

<latexit sha1_base64="csw/zKbpk6HLYb0qPgbR5Vf8h+o=">AAACGnicbVC7TsNAEDzzJrwMlFCciJAoUGRHvEoEDWWQCCDFVnS+rMmJ89m6WyOClYbv4ANo4RPoEC0NX8BvcHkUkDDSSqOZXe3uRJkUBj3vy5mYnJqemZ2bLy0sLi2vuKtrlybNNYc6T2WqryNmQAoFdRQo4TrTwJJIwlV0e9rzr+5AG5GqC+xkECbsRolYcIZWarqbDzQQijaqbJd6lf0DGiDcYxHQOOmGTbfsVbw+6Djxh6RMhqg13e+glfI8AYVcMmMavpdhWDCNgkvoloLcQMb4LbuBhqWKJWDCov9Fl25bpUXjVNtSSPvq74mCJcZ0ksh2JgzbZtTrif95jRzjo7AQKssRFB8sinNJMaW9SGhLaOAoO5YwroW9lfI204yjDe7PFmOfakOrW7LJ+KM5jJPLasX3Kv75Xvn4ZJjRHNkgW2SH+OSQHJMzUiN1wskjeSYv5NV5ct6cd+dj0DrhDGfWyR84nz/qK59x</latexit><latexit sha1_base64="csw/zKbpk6HLYb0qPgbR5Vf8h+o=">AAACGnicbVC7TsNAEDzzJrwMlFCciJAoUGRHvEoEDWWQCCDFVnS+rMmJ89m6WyOClYbv4ANo4RPoEC0NX8BvcHkUkDDSSqOZXe3uRJkUBj3vy5mYnJqemZ2bLy0sLi2vuKtrlybNNYc6T2WqryNmQAoFdRQo4TrTwJJIwlV0e9rzr+5AG5GqC+xkECbsRolYcIZWarqbDzQQijaqbJd6lf0DGiDcYxHQOOmGTbfsVbw+6Djxh6RMhqg13e+glfI8AYVcMmMavpdhWDCNgkvoloLcQMb4LbuBhqWKJWDCov9Fl25bpUXjVNtSSPvq74mCJcZ0ksh2JgzbZtTrif95jRzjo7AQKssRFB8sinNJMaW9SGhLaOAoO5YwroW9lfI204yjDe7PFmOfakOrW7LJ+KM5jJPLasX3Kv75Xvn4ZJjRHNkgW2SH+OSQHJMzUiN1wskjeSYv5NV5ct6cd+dj0DrhDGfWyR84nz/qK59x</latexit><latexit sha1_base64="csw/zKbpk6HLYb0qPgbR5Vf8h+o=">AAACGnicbVC7TsNAEDzzJrwMlFCciJAoUGRHvEoEDWWQCCDFVnS+rMmJ89m6WyOClYbv4ANo4RPoEC0NX8BvcHkUkDDSSqOZXe3uRJkUBj3vy5mYnJqemZ2bLy0sLi2vuKtrlybNNYc6T2WqryNmQAoFdRQo4TrTwJJIwlV0e9rzr+5AG5GqC+xkECbsRolYcIZWarqbDzQQijaqbJd6lf0DGiDcYxHQOOmGTbfsVbw+6Djxh6RMhqg13e+glfI8AYVcMmMavpdhWDCNgkvoloLcQMb4LbuBhqWKJWDCov9Fl25bpUXjVNtSSPvq74mCJcZ0ksh2JgzbZtTrif95jRzjo7AQKssRFB8sinNJMaW9SGhLaOAoO5YwroW9lfI204yjDe7PFmOfakOrW7LJ+KM5jJPLasX3Kv75Xvn4ZJjRHNkgW2SH+OSQHJMzUiN1wskjeSYv5NV5ct6cd+dj0DrhDGfWyR84nz/qK59x</latexit><latexit sha1_base64="csw/zKbpk6HLYb0qPgbR5Vf8h+o=">AAACGnicbVC7TsNAEDzzJrwMlFCciJAoUGRHvEoEDWWQCCDFVnS+rMmJ89m6WyOClYbv4ANo4RPoEC0NX8BvcHkUkDDSSqOZXe3uRJkUBj3vy5mYnJqemZ2bLy0sLi2vuKtrlybNNYc6T2WqryNmQAoFdRQo4TrTwJJIwlV0e9rzr+5AG5GqC+xkECbsRolYcIZWarqbDzQQijaqbJd6lf0DGiDcYxHQOOmGTbfsVbw+6Djxh6RMhqg13e+glfI8AYVcMmMavpdhWDCNgkvoloLcQMb4LbuBhqWKJWDCov9Fl25bpUXjVNtSSPvq74mCJcZ0ksh2JgzbZtTrif95jRzjo7AQKssRFB8sinNJMaW9SGhLaOAoO5YwroW9lfI204yjDe7PFmOfakOrW7LJ+KM5jJPLasX3Kv75Xvn4ZJjRHNkgW2SH+OSQHJMzUiN1wskjeSYv5NV5ct6cd+dj0DrhDGfWyR84nz/qK59x</latexit>

Pz 2 [0.41, 2.47] GeV
<latexit sha1_base64="1KXiGVfzuoNbXU9TP4y73QR2hPw=">AAACH3icbVDLSgNBEJyN7/iKevQyGgQPsuxKQI+iBz1GMDGQXcLspGOGzM4uM71iXHL2O/wAr/oJ3sRrvsDfcPI4GLWgoajqprsrSqUw6HlDpzA3v7C4tLxSXF1b39gsbW3XTZJpDjWeyEQ3ImZACgU1FCihkWpgcSThNupdjPzbe9BGJOoG+ymEMbtToiM4Qyu1SnvV1iMNhKJNz634R/TYrZyENEB4wDygl1AftEplz/XGoH+JPyVlMkW1VfoK2gnPYlDIJTOm6XsphjnTKLiEQTHIDKSM99gdNC1VLAYT5uNXBvTAKm3aSbQthXSs/pzIWWxMP45sZ8ywa357I/E/r5lh5zTMhUozBMUnizqZpJjQUS60LTRwlH1LGNfC3kp5l2nG0aY3s8XYp7rQHhRtMv7vHP6S+rHre65/XSmfnU8zWia7ZJ8cEp+ckDNyRaqkRjh5Ii/klbw5z8678+F8TloLznRmh8zAGX4Dfnegsw==</latexit><latexit sha1_base64="1KXiGVfzuoNbXU9TP4y73QR2hPw=">AAACH3icbVDLSgNBEJyN7/iKevQyGgQPsuxKQI+iBz1GMDGQXcLspGOGzM4uM71iXHL2O/wAr/oJ3sRrvsDfcPI4GLWgoajqprsrSqUw6HlDpzA3v7C4tLxSXF1b39gsbW3XTZJpDjWeyEQ3ImZACgU1FCihkWpgcSThNupdjPzbe9BGJOoG+ymEMbtToiM4Qyu1SnvV1iMNhKJNz634R/TYrZyENEB4wDygl1AftEplz/XGoH+JPyVlMkW1VfoK2gnPYlDIJTOm6XsphjnTKLiEQTHIDKSM99gdNC1VLAYT5uNXBvTAKm3aSbQthXSs/pzIWWxMP45sZ8ywa357I/E/r5lh5zTMhUozBMUnizqZpJjQUS60LTRwlH1LGNfC3kp5l2nG0aY3s8XYp7rQHhRtMv7vHP6S+rHre65/XSmfnU8zWia7ZJ8cEp+ckDNyRaqkRjh5Ii/klbw5z8678+F8TloLznRmh8zAGX4Dfnegsw==</latexit><latexit sha1_base64="1KXiGVfzuoNbXU9TP4y73QR2hPw=">AAACH3icbVDLSgNBEJyN7/iKevQyGgQPsuxKQI+iBz1GMDGQXcLspGOGzM4uM71iXHL2O/wAr/oJ3sRrvsDfcPI4GLWgoajqprsrSqUw6HlDpzA3v7C4tLxSXF1b39gsbW3XTZJpDjWeyEQ3ImZACgU1FCihkWpgcSThNupdjPzbe9BGJOoG+ymEMbtToiM4Qyu1SnvV1iMNhKJNz634R/TYrZyENEB4wDygl1AftEplz/XGoH+JPyVlMkW1VfoK2gnPYlDIJTOm6XsphjnTKLiEQTHIDKSM99gdNC1VLAYT5uNXBvTAKm3aSbQthXSs/pzIWWxMP45sZ8ywa357I/E/r5lh5zTMhUozBMUnizqZpJjQUS60LTRwlH1LGNfC3kp5l2nG0aY3s8XYp7rQHhRtMv7vHP6S+rHre65/XSmfnU8zWia7ZJ8cEp+ckDNyRaqkRjh5Ii/klbw5z8678+F8TloLznRmh8zAGX4Dfnegsw==</latexit><latexit sha1_base64="1KXiGVfzuoNbXU9TP4y73QR2hPw=">AAACH3icbVDLSgNBEJyN7/iKevQyGgQPsuxKQI+iBz1GMDGQXcLspGOGzM4uM71iXHL2O/wAr/oJ3sRrvsDfcPI4GLWgoajqprsrSqUw6HlDpzA3v7C4tLxSXF1b39gsbW3XTZJpDjWeyEQ3ImZACgU1FCihkWpgcSThNupdjPzbe9BGJOoG+ymEMbtToiM4Qyu1SnvV1iMNhKJNz634R/TYrZyENEB4wDygl1AftEplz/XGoH+JPyVlMkW1VfoK2gnPYlDIJTOm6XsphjnTKLiEQTHIDKSM99gdNC1VLAYT5uNXBvTAKm3aSbQthXSs/pzIWWxMP45sZ8ywa357I/E/r5lh5zTMhUozBMUnizqZpJjQUS60LTRwlH1LGNfC3kp5l2nG0aY3s8XYp7rQHhRtMv7vHP6S+rHre65/XSmfnU8zWia7ZJ8cEp+ckDNyRaqkRjh5Ii/klbw5z8678+F8TloLznRmh8zAGX4Dfnegsw==</latexit>
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Higher-loop?   Add 20% Gaussian noise to       as a crude diagnostic↵s
<latexit sha1_base64="Q/lVEN6rRMuf8HQcgq9oZpqIT5U=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTI7OwyMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4BKbhhuBnVQhxIHAdjC6m/rtJ1SaJ/LRjFP0YxhIHnEGxkqdHoh0CH3dr1TdmjsDXSVeQaqkQKNf+emFCctilIYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lkqIUfv57N4JPbdKSKNE2ZKGztS/EznEWo/jwHbGYIZ62ZuK/3ndzEQ3fs5lmhmUbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvJYKY1w==</latexit><latexit sha1_base64="Q/lVEN6rRMuf8HQcgq9oZpqIT5U=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTI7OwyMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4BKbhhuBnVQhxIHAdjC6m/rtJ1SaJ/LRjFP0YxhIHnEGxkqdHoh0CH3dr1TdmjsDXSVeQaqkQKNf+emFCctilIYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lkqIUfv57N4JPbdKSKNE2ZKGztS/EznEWo/jwHbGYIZ62ZuK/3ndzEQ3fs5lmhmUbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvJYKY1w==</latexit><latexit sha1_base64="Q/lVEN6rRMuf8HQcgq9oZpqIT5U=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTI7OwyMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4BKbhhuBnVQhxIHAdjC6m/rtJ1SaJ/LRjFP0YxhIHnEGxkqdHoh0CH3dr1TdmjsDXSVeQaqkQKNf+emFCctilIYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lkqIUfv57N4JPbdKSKNE2ZKGztS/EznEWo/jwHbGYIZ62ZuK/3ndzEQ3fs5lmhmUbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvJYKY1w==</latexit><latexit sha1_base64="Q/lVEN6rRMuf8HQcgq9oZpqIT5U=">AAACBHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7Z3mTI7OwyMyuEJVc/wKt+gjfx6n/4Bf6Gk2QPJrGgoajqprsrSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc0kmmGDZZIhLVCUCj4BKbhhuBnVQhxIHAdjC6m/rtJ1SaJ/LRjFP0YxhIHnEGxkqdHoh0CH3dr1TdmjsDXSVeQaqkQKNf+emFCctilIYJ0Lrruanxc1CGM4GTci/TmAIbwQC7lkqIUfv57N4JPbdKSKNE2ZKGztS/EznEWo/jwHbGYIZ62ZuK/3ndzEQ3fs5lmhmUbL4oygQ1CZ0+T0OukBkxtgSY4vZWyoaggBkb0cIWbZ8aYjgp22S85RxWSeuy5rk17+GqWr8tMiqRU3JGLohHrkmd3JMGaRJGBHkhr+TNeXbenQ/nc9665hQzJ2QBztcvJYKY1w==</latexit>

Systematic Error?  vary fit ranges, Jacobi polynomial order,  H.T. corrections 
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Comparison with JAM PDF determinations
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Isospin symmetric intrinsic transversity sea
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Extracted the transversity matrix element: robust 
with fitting methods

Raw lattice data for three-point and 
two-point functions

Hypothesis which works: 

lattice matrix element can be 

analyzed within leading-twist NLO 
framework to a good approximation

Inferred short-distance 

lattice corrections. HT effects

could not be inferred this way.

Reconstruct 

x-dependent PDF, moments


(Given: the hypothesis, reduced 
prior on model assumption)

Summary

Better agreement with JAM18 (lattice+SIDIS)
Can we learn about process 

dependence in SSA SIDIS data? 


