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Short-range correlation in nuclear structure 

n  Nucleon-nucleon 
close in coordinate 
space 

n  Momentum space 
¨ Low total 

momentum 
¨ High relative 

momentum 
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Hen et al, RMP 2017 



Different Ways to Probe SRC 
n  Momentum distribution of nucleons 

¨ Limited to low momentum region 
n  Knock out experiments 
n  Hard hadronic processes: structure function 

modifications 
¨ EMC effects 
¨ Fast moving partons 

n  (Structure function at xB>1) 
 

JLab’s major  
Activities: 
Quark  
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p	n	
A-2	

Bound				=				‘quasi	Free’				+				Modified	SRCs	
σA      =       npσp+nnσn        +     nnp(Δσp+Δσn) 

Universality is the key to establish the physics  
associated with SRC!! 



Universality of SRC Contributions 

n  Different processes 
¨ Same SRC pair contribute to different hard processes 
¨ Universal partonic structure 

n  Different nuclei 
¨ Only depend on the probability of the SRC pair, 

nuclear dependence same for different processes 
¨ Link different nuclei by the SRC factors 
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EMC: nuclear modification of structure 
functions 

n  DIS structure function measures the parton 
distribution in nucleon/nucleus 

 
 
       F2

A=Z F2
p+N F2
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Universality: Quark Sector 

3/8/22 7 Highlights from LRP 2015 



Parton distributions in nucleus:  
SRC contributions 

n  Because of isospin symmetry: 
 
¨ Compare to the quark sector 
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SRC Factor: nA

src  



EMC Effects in Charm F2 at EIC 

Gluon momentum=x(1+4mc
2/Q2) 

See also, Kelsey et al,2107.05632; 
Aschenauer et al, 1708.05654;  
Chudakov, 1610.08536  
 

EMC region 

There is no constraint  for the gluon: 
EPPS16, 1612.05741; nNNPDF,  
2006.14629; nCTEQ, 2007.09100; 
TUJU21, 2112.11904 

EPPS16 
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2112.11904 



Universality of the nuclear modifications 
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Divide by the SRC Factor 

Au: EPPS16; others follow 
the universal behavior 



Quark sector: Isospin dependence 
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CLAS Coll., Nature 2019 
See also, Hen et al,1908.02223  



Universality of SRC: two facts 
n  EMC effects for different nuclei can be described 

by the same universal SRC contributions 
¨ Quark/gluon shall differ 

n  The same SRC factor for both quark and gluon 
sectors 
¨ Any other place to study the gluon sector? 
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Jpsi production at sub-threshold 
n  Jpsi production in photo-nuclear collisions 

n  Below the photon-proton threshold 

n  Universality  

3/8/22 13 



Example: Deuteron Case 

Nucleon’s  
Momentum distribution 
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Photon-proton cross section as input 

GlueX Coll., PRL 2019, 1905.10811 

3/8/22 15 



Sub-threshold Jpsi production in photon-
deuteron collisions 

around 7GeV 
dominated by SRC 
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J/Ψ 



A Generic nucleus 

n  15% SRC 
n  85% MF 
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J/Ψ 

SRC spectral function from  
Jackson Pybus 



SRC Universality 
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CLAS Coll.  
Nature 2019 



Extend to Open Flavors 

n Charm and Bottom quarks and Upsilons 
as well 
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Universality: Gluon Sector 
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C

Jpsi/Upsilon 



Summary 
n  Heavy flavor production in eA collisions provide the 

gluonic probe of the nucleon-nucleon short range 
correlation in nucleus 

n  Charmonium (Jpsi) can be easily measured at Jlab 
¨  Small cross section could be challenge 

n  Charm structure function and Upsilon can be studied at 
the future EICs 
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