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Twist-2 Twist-3

: Hard scale for a process
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Data

Processes sensitive to twist-3 PDFs (list not exhaustive)

ProcessesPDFs

Hall A, 2016/ 

Hall C, 2018

CLAS12 data (2021)
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For instance:
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Some model studies of twist-3 PDFs (list not exhaustive)

PDFs Model  & 
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Ohnishi, Wakamatsu, 

2003  

Jakob, et. al, 1997
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Light-cone (standard) correlator 

• Time dependence :

• Cannot be computed on Euclidean lattice

Quasi-PDF approach
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• Other Euclidean approaches: Pseudo-PDF (Radyushkin, 2017), current-current correlators (Ma, Qiu, 2014) … 



Quasi-PDF approach

21
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Matching formula: ( Xiong, Ji, Zhang, Zhao, 2013/ 
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Ultra-violet:

Set-up for our calculation

IR:
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Example:  

Non-trivial role of zero-modes in matching for        &            

SB, Cichy, Constantinou, Metz, Scapellato, Steffens/ PRD 102 (2020)

• Zero modes are unavoidable
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SB, Cichy, Constantinou, Metz, Scapellato, Steffens/ PRD 102 (2020)

• Zero modes are unavoidable

Quasi-PDF Features

Example:  • Seemingly different looking IR pole 

structure

• Do quasi-PDFs and LC PDFs share same 

IR physics?
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…………Lattice QCD results for             
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…………Lattice QCD results for             
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Ensemble:

Matching for twist-3 PDF  
SB, Cichy, Constantinou, Metz, Scapellato, Steffens/ PRD 104 (2021)
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Ensemble:

Qualitatively, same findings as 

Check of WW approximation

Matching for twist-3 PDF  
SB, Cichy, Constantinou, Metz, Scapellato, Steffens/ PRD 104 (2021)
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Summary

• Euclidean-correlator approaches have made it possible to directly access PDFs from lattice QCD

• Extracted matching coefficient for the twist-3 PDFs for the first time

• Presence of singular zero-modes in perturbative results makes the extraction of matching coefficient 

non-trivial

• We laid the necessary theoretical foundation to deal with zero-modes in matching

• We provided the first lattice results of              and
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