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Questions
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Why study ήfor cold nuclear matter (CNM)?

ήin CNM: Universal for various types of processes?

Describe global data within one framework?

ή:  constant or kinematics/scale dependent?

How can future EIC experiments help us understand ή?



ήfor quark-gluon plasma

.3.

Jet quenching

ήis an important non-perturbative input in jet-quenching models.

Transverse momentum broadening per unit length for propagating parton.

Characterize interaction strength between hard probe and nuclear medium.

Medium property is encoded in ήȢ

JET, PRC 90, 014909 (2014) 
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ήfor cold nuclear matter

.4.

nucleus

Ὡ

Ὡ

jet

eAand pAcollisions provide a clean environmentfor both experimental and 
theoretical study.
Significant transverse momentum broadening in SIDIS, DY and heavy-quarkonium 
production has been observed.
Jet-medium interactions for CNM and QGP can be studied with same theoretical 
framework.
A comprehensive study of in ήcold nuclear matter is needed! Is it a constant 
value as usually assumed?

SIDIS
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What have we done?

.5.

Similar as what is usually done for partondistribution 
functions (PDFs), we do a global extraction of the ήin 
cold nuclear matter from various types of observables. 1. Transverse momentum (pT) 

broadening for:

Hadron production in semi-inclus
ive deeply inelastic eAscattering 
(SIDIS).

Drell-Yandilepton in pAcollisions.

Heavy quarkonium (J/̞ ,ʇ) produ
ction in pAcollisions.

2. Nuclear modification of DIS 
structure functions:

Dynamical shadowingeffect.

Higher-twist (HT) expansion 

Observable:

Theoretical framework for 
partonmultiple scattering 

in nuclear medium:
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Multiple parton scattering in HT framework

.6.

Single scattering Double scattering

Transverse momentum broadening in semi-
inclusive deeply inelastic scattering (SIDIS)
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Kang, Wang, Wang, Xing,
PRL 112, 102001 (2014) 
PRD 94, 114024 (2016) 

Twsit-4 quark-gluon correlation function:

Expressed with ή:Transverse momentum broadening:

Approximation of a large and loosely bound nucleus
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1. pTbroadening in SIDIS 2. pTbroadening in Drell-Yan in pA

3. pTbroadening of heavy quarkonium 
in pA

4. Dynamical shadowing in DIS

Quark initiated

Gluon initiated

Initial- state rescattering

Initial- state rescattering

Final- state rescattering

Final- state rescattering

Single scattering Double scatteringSingle scattering Double scattering

All these cold nuclear medium modifications are calculated within higher-twist framework. 
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Multiple parton scattering in HT framework
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