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1.Motivation

Collinear factorization
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Parton distribution function (PDF)

 Defined on light cone, i.e. in the infinite momentum frame

 Fundamental field operators description

Non local,  time dependent ,  on  light cone
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Methods to extract PDF 
 Fitting data

Groups: CTEQ,  MSTW,  NNPDF
HERAPDF, AB(K)M, GJR

1.Motivation

2016/4/4 SJTU5
PDG2014



Other Methods to extract PDF 

 Nucleon’s  wave function  ( wave function is model-dependent )

 Operator  product expansion  ( only limited to the  first few moments )

 Lattice  calculation ( can not be performed on light cone )

 Large momentum effective theory (LaMET)  

quasi PDFs  related to  light cone PDF s  can be measured on lattice 
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X.D Ji,PRL110,262002(2013);



 Definition ( nonlocal,   time independent,   related to Lattice measurements)

 Finite  momentum

 Large scale : Pz,   

 Matching condition exists between  quasi PDF and light cone PDF.
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X.D Ji,PRL110,262002(2013);Xiong-Ji-Zhang-Zhao,PRD90,014051(2014)



 Current progresses in Quasi PDF 

 Matching between quasi PDF and light  cone PDF ( Non-singlet )

 Quasi distribution factorization,   Y.Q. Ma, J.W. Qiu, arXiv:1404.6860
 General  quasi PDF:  Ji –Schafer-Xiong –Zhang,PRD92,014039(2015)
 Renormalization of quasi PDF: Ji-Zhang, PRD92,034006(2015)
 Quasi TMD PDF:Ji-Sun-Xiong-Yuan,PRD91,074009(2015)
 Quasi DA of Heavy Quarkonia, Y. Jia, X.N. Xiong,arXiv:1511.04430
 Non-dipolar  Wilson links for Quasi PDF: H.N. Li, arXiv:1602.075075
 Lattice  QCD: Chen-Cohen-Ji-Lin-Zhang, arXiv:1603.06664; 

PRD92,014502(2015);K.F. Liu, arXiv:1603.07352
 And so on: ……
 Many challenging problems: renormalization,  light-cone divergences

(see talks of  Prof. X.N. Li and Dr. J.H.  Zhang)
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 quark  quasi distribution matching  equation (Xiong-Ji-Zhang-Zhao2015)

 gluon quasi distribution matching equation

2.Evolution equation for Quasi PDFs

Quasi PDF to light cone PDF
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2.Evolution equation for Quasi PDFs

Quark to quark (Xiong-Ji-Zhang-Zhao2015)
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2.Evolution equation for Quasi PDFs

Quark to quark (Xiong-Ji-Zhang-Zhao2015)
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2.Evolution equation for Quasi PDFs

Gluon to Gluon 
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including both gauge links and 
non-abelian contributions



2.Evolution equation for Quasi PDFs

Quark to Gluon, Gluon to Quark
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2.Evolution equation for Quasi PDFs

Take an example
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2.Evolution equation for Quasi PDFs

Quasi PDF evolution equation

2016/4/4 SJTU15

We found that:
Pz evolution kernels 
are identical to 
Splitting func. of PDF

One loop results



Quasi PDFs link light cone PDFs and Lattice 
measurements

Many progresses are made  in the last three 
years

The Pz evolution equation of Quasi PDFs is 
obtained.

Summary
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Thank you for your attention！


	Evolution equation for quasi PDF
	Content
	1.Motivation
	1.Motivation
	1.Motivation
	1.Motivation
	1.Motivation
	1.Motivation
	2.Evolution equation for Quasi PDFs
	2.Evolution equation for Quasi PDFs
	2.Evolution equation for Quasi PDFs
	2.Evolution equation for Quasi PDFs
	2.Evolution equation for Quasi PDFs
	2.Evolution equation for Quasi PDFs
	2.Evolution equation for Quasi PDFs
	Summary
	幻灯片编号 17

