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Why studyn for cold nuclear matter (CNM)?
N in CNM: Universal for various types of processes?
Describe global data within one framework?

N : constant or kinematics/scale dependent?
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How can future EIC experiments help us understand
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N for quark-gluon plasma
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Jet quenching
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® 1 is an importanthon-perturbative input in jetquenching models.

® Transverse momentum broadening per unit length for propagateugon.

® Characterizenteraction strengthbetween hard probe and nuclear medium.

@ Medium propertyis encoded im8
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N for cold nuclear matter
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® cAandpAcaollisions provide alean environmentor both experimental and
theoretical study.

@ Significantransverse momentum broadeningn SIDIS, DY and heayyarkonium
production has been observed.

® Jetmedium interactions for CNM and QGP can be studied sathe theoretical
framework.

@® A comprehensive study of mcold nuclear matter is needed! Is it a constant
value as usually assumed?
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What have we done?

Similar as what is usually done foarton distribution
functions (PDFs), we do a global extraction ofriine
cold nuclear matter from various types of observables. 1. Transverse momentunp)
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Observable:

broadening for:

@ Hadron production in semnclus
ive deeply inelastieA scattering
(SIDI%

@ Drell-Yandilepton inpAcollisions.

@® Heavyquarkonium(J/~ }) produ
ction inpAcollisions.

2. Nuclear modification of DIS
structure functions:

@® Dynamicakhadowingeffect.

Theoretical framework for

parton multiple scattering
In nuclear medium:

Highertwist (HT)expansion
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Multiple parton scattering in HT framework

Transverse momentum broadening in semi Kang, Wang, Wang, Xing,

. . . . . PRL 112, 102001 (2014
Inclusive deeply inelastic scattering (SIDIS) PRLDA. 114024 (2316) )

Single scattering Double scattering

Twsit4 quarkgluon correlation function
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Multiple parton scattering in HT framework
/1. prroadening in SIDIS N 2 pTbroadening irDrellFYan irpm

\ Single scattering Double scattering / kSingIe scattering Double scatteri/ng
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All these cold nuclear medium modifications are calculated within highist framework.
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