Charged Jet Studies
in ep and eA

Dener De Souza Lemos (BNL)

2026 ePIC Collaboration Meeting
Brookhaven National Laboratory, Upton, NY

L’\ Brookhaven

" National Laboratory



Outline

> Charged Jet Performance (pTDR)
> First Look at Jets with Machine Background
> Physics: Nuclear Modification Factor

> Summary and Outlook

The Electron-lon Collider: Assessing the Energy Dependence of Key Measurements

ePI&S k? Brookhaven
~ 2 National Laboratory



https://arxiv.org/abs/1708.01527
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Simulation Details

Geometry: 25.10
ep: official production (NCDIS)
o PYTHIA8.306

m g’min=1andg?min=10

<
> Energy: 10x100
>
>

> eAu: official production (DIS)
o BeAGLE103
m 1<g?<10and 10<qg?< 100

ePIE)

Jet reconstruction

o Charged jets:

ReconstructedChargedJets
GeneratedChargedJets

Remove jets with 1 track inside
Cutsin the plots

Electron removed using true PID

Geometrical matching AR < 1.0

o Jet Tree makers (anti-k with R = 1.0):

https://qgithub.com/denerslemos/CHJetTrees

https://github.com/denerslemos/CHJetsReCluster
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Simulation campaign: 10/2025

_ ePIC Performance
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 Charged-particle jets o A\ 10 < @ < 100 GeV?
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Simulation campaign: 10/2025

E_ePIC Performance
—— ep: Q*>10 GeV?

- Vs =63 GeV
— Charged-particle jets eAu: 10 < QP < 100 GeV?
E anti-k;, R=1.0 :
- 2<n <25,p_ >3GeVlc
C jet T,jet
= f= Nunmatched
E N, reconstructed
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Simulation campaign: 10/2025

ePIC Performance

s =63 GeV
_—S:t‘ife‘;lﬁf‘f'g'e 1S —a— oAU 10 < Q? < 100 GeV?
L » R=1.
- -2<mn <25,p. >3GeV/c
- jet T,jet
oo s s s e e i s
- -=—u— —~ °
;f: e
B . N, matched
n N, generated

Lo v b v v b v vy v vy

—— ep: @ > 10 GeV?

5 10 15 20

25 30 35 40 45 50
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Jet finding performance (I1)

Efficiency (%)

Cut applied in Truth Q?
(InclusiveKinematicsTruth.Q2)

Simulation campaign: 10/2025

110
_: /s = 63 GeV —*— ep: 10 < Q®< 100 GeV?
105\— Charged-particle jets ] 5 5
" anti-k,, R=1.0 —®— eAu: 10<Q°< 100 GeV

- 2< Mg < 2.5, Priot™ 3 GeV/c

o5 " +4 {

90_— L.

: more statistics needed!
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JES/JER Fits

S000— Egen: 6.0 10 7.0 GeV
= Fit range: -0.03 to 0.03
B gllean: -0.0006 A
B igma: 0.0072 eAU
4000— +?/NDF = 5.07
B +
3000—
B Ereco — Egen
B Egen
2000—
1000—
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K Egen: 19.0 10 20.0 GeV
500— Fit range: -0.05 to 0.05
B Mean: -0.0000
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Simulation campaign: 10/2025

é ePIC Performance

— s =63 GeV *— ep: Q%> 10 GeV?

- Charged-particle jets 5 5. 10 < Q% < 100 GeV?

" anti-k;, R=1.0

= -2 <M, < 2.5, pT’jet >3 GeV/c
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Simulation campaign: 10/2025

2
- ePIC Performance
" 57 Vs = 63 GeV —*— ep: Q%> 10 GeV?
n g:t?z(ge%pa;t'g'ejets —=— oAu: 10 < Q% < 100 GeV?2
n o N
1 -2 <N, < 2.5, ijet >3 GeV/c
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- - E,,,: 19.0 t0 20.0 GeV
5000— Egen: 5.0 10 6.0 GeV L Fit range: -0.005 to 0.005
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Angular resolution pTDR
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Compatible with our tracking resolution (ep)

13

¢ Angular Resolution

4.5

3.5

2.5

1.5

0.5

Simulation campaign: 10/2025
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ePIC Performance

s =63 GeV
Charged-particle jets
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First Look at Charged Jets
with Machine Background
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Simulation campaign: 10/2025
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e+p: /s =63 GeV
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Simulation campaign: 10/2025

_’_
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— Vs =63 GeV
- 2 2
— Charged-particle jets q- > 1GeV
- anti-k, R=1.0
é 2< njet <25, pT’jet >3 GeV/c
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3 —a— No Bkg nHits >= 4
EII*llllllIllllllIlllllllIllllllllllllllllllll
5 10 15 20 25 30 35 40 45 50

Detector-Level Jet Energy [GeV]

Ivolatile/eic/EPIC/RECO/25.10.4/epic_craterlake/Bkg_1SignalPer2usFrame/DIS/NC/10x100/minQ2=1/

15



Efficiency (%)

Fake Rate (%)

Simulation campaign: 10/2025

Simulation campaign: 10/2025
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Simulation campaign: 10/2025
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Physics: Nuclear
Modification Factor
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Exploring CNM with Jets N N % n

PRL121(2018) 062002
> Jets are useful tools to explore CNM i oy

pPb (35nb™), pp (27.4pb™)
CMS Y50 = 5.02 TeV

anti-k, R=0.3 jets
P, > 30 GeV, P> 20 GeV

and to constrain nPDFs

A6‘2>2x/3
m .
o Shadowing, antishadowing, EMC T
@ Syst. uncert. EPS09

Ta Te Al 95 <p2® < 115 GeV - p2e > 150 GeV
14 reppsie ' Ry i i
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Nuclear Modification Factor: Re AL

[~ AT N

Simulation campaign: 10/2025 Simulation campaign: 10/2025
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Different radii Re Au ~120k events

Simulation campaign: 10/2025

Q> >10 GeV?

VE 63 GeV 10 < @?, <100 GeV?
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s "¢ anti-k, R=1.0 ¢ R=0.38
o) - 2<n, <25 — # R=05
g . 06— pTJt>3GeV/c 4+ R=03
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B Anti-k, 2<n<4 [ r=0s5 — 0.5 5 10 15 25 30 35 40 45 50

0.6 PDF: nCTEQI15 [ I r=03 —

R S Detector-Level Jet Energy [GeV]
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20 Jetn (GeV) o .
Phys. Rev. Lett. 126, 262001 (2021) orange to apples comparison k National Laboratory



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.252001

Summary and outlook

Jets are flexible tools that can be used to
explore CNM in different ways
Would be good to also have dijet samplesin
both ep and eAu simulations

o y+gfusion

o Azimuthal asymmetries
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Simulation campaign: 10/2025
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n dependency: efficiency

Simulation campaign: 10/2025

~ 110 Simulation campaign: 10/2025 § 110 B
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n dependency: fake rate

Simulation campaign: 10/2025
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Jet finding performance (I11)

Simulation campaign: 10/2025
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Possible discrepancy due high-Q? cut (?)
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B 10 GeV x 100 GeV e+Au E

R, R/R (R=10)
o
©

115 18GeV x275GeV e+Au Anti-k, 2<n<d R=0.5 _
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