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Introduction

Use jets as precision probes at EIC to get better Understanding
of QCD and nucleon

] nucleon and nuclear spin structure
[ nuclear PDFs
] gluon saturation

a....

Jet prspectrum at an EIC

to go as low as possible in pto ensure enough statistics

to go as high as possible in p for substructures to avoid large NP

Majority of studies have focused on electron-proton reactions

For this to work we present the nuclear effects in election-ion collisions.

to idetify kinematic region where nuclear matter effect is relative large
to disentangle the effects from nuclear PDFs and final state interaction



Nuclear Effects

Initial-state effects: parton desisties are different between proton and nuclear,
which can be included through global-fit nuclear PDFs
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Final State effects from interactions between jet and nuclear matter
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Inclusive jet cross section



Semi-inclusive Jet Function

The inclusive jet cross section can be expressed in a factorized
form with the help of semi-inclusive jet functions
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Contribution to the semi-inclusive quark jet function



Comparision with NLO results

Comparison between NLO and factorized cross section
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Inclusive jet cross section
Jet Rapidity distributions
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4 In total, Large corrections from LO to NLO
1 Resummation reduced the cross section

4 In the nuclear rest frame, the lower energy partons receive larger
medium corrections.



Final-state Nuclear Matter Effects

Effective Lagrangian in SCET with medium-induced interaction
Ovanesyan, Vitev, arXiv: 1103.1074
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Medium-induced parton splitting kernels Ovanesyan, Vitev, arXiv:1109.5619
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Final-state Nuclear Matter Effects

Medium corrections to collinear branching kernel
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These splitting kernels capture the medium effects on the full collinear

nower dynamic
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The total collinear splitting kernel is
fifjk (2, k1) = ﬁfjk (z, k1) + fz’rfjlk (2, k1)
In analogy to SiJFs in vacuum, medium correction to NLO jet function is
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Light jet: Kang, Ringer, Vitev, arXiv:1606.06732
Heavy flavor jet: HTL, Vitev, arXiv:1811.07905



Final-state Nuclear Matter Effects

Medium corrections to collinear branching kernel
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Inclusive jet cross section

lgoing rapidity region 2< n <4

produce the largest nuclear

| effects. f.

Modifications defined as
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Inclusive jet cross section

Essential reduce the role of nPDFs
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e -| and enhance the effects due to
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Jet Charge
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Jet Charge

Defined as the transverse momentum weighted sum of the charges

1 K
Definition  Qx,jet = ( P Z Qi (pr) Larger k, smaller charge
Pr ) 1€jet

The quark jet charge can be derived in SCET from the collinear
factorization formula for measuring a hadron inside a jet
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[Perturbative| | Non-Perturbative |

; scale and R dependence only depends on K]

Krohn, Schwartz, Waalewijn, arXiv:1209.2421
Waalewijn arXiv:1209.3019
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Jet Charge

Defined as the transverse momentum weighted sum of the charges

L 1 ok
Definition  Qujet = % > Qi (¢7) Larger k, smaller charge
(pJT> icjet
= 0.1_
The quark jet charge can be derived in € [ ATLAS .
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Waalewijn arXiv:1209.3019
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Jet charge in SCET

p| [ 0| D)
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4 The non-perturbative part can be

# The perturbative part contains the _ _
related to fragmentation functions

dependence on the jet algorithm
from weighted-definition of jet charge
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# The perturbative part contains the
dependence on the jet algorithm

1
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0

Matching the jet function to

Average Jet Charge [e]

Jet charge in SCET

fragmentation function
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Comparision with ATLAS measuremen ts
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4 The non-perturbative part can be
related to fragmentation functions

from weighted-definition of jet charge
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Jet Charge
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Jet Charge

R=0.8 PYTHIA

‘ 0.4 i K—O 3 ] /:.' |
'1 s\ from DIS ) | | Jet from '
“ 0_3\\ k=0.5 from Dijet — | pp — d”et

k _— o | ]
—o _ events ]

Consisteint with larqe range of transverse

120+ v+

—— PYTHIA8

1.1 - — — ET /)

Same non-perturbative parameter for
different R

Cosistenet with different

pr [GeV] 1 5



Jet charge in heavy-ion collisions

<

Nuclear Matter Effects
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Jet Charge
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At LO, approximately
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Cancellation between u and d jet

Excellent way to constrain isospin effects and the up/down quark

PDFs in the nucleus.
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Conclusion

we investigated the nuclear matter effect for

jet production at EIC i

we presented theoretical predictions for the L

inclusive jet cross section and average jet 21 -

charge at EIC oof et EEew

we discussed how to disentangle the initial

state effect and final state effect at EIC —
L
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Conclusion

we investigated the nuclear matter effect for
jet production at EIC

we presented theoretical predictions for the
inclusive jet cross section and average jet
charge at EIC

we discussed how to disentangle the initial
state effect and final state effect at EIC

Understand the nuclear matter effects

Extract the flavor information and
constrain the nuclear PDFs.
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Thank you!



