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Jet Measurement at STAR

Time Projection Chamber (TPC)
* Charged track angular information
and momentum -> PID
Barrel Electromagnetic Calorimeter
(BEMC)
* Neutral energy deposits
Heavy Flavor Tracker (HFT)
* Displaced decay vertices
Time of Flight (TOF)
* PID

Allows for measurement of full jet
momentum and charged substructure
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Collision Systems

e STAR has collected data from a wide variety of collision systems

 Studying jets across all them provides vital information about
behavior in and outside of the QGP, as well as of its onset
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Collision Systems

e STAR has collected data from a wide variety of collision systems

 Studying jets across all them provides vital information about
behavior in and outside of the QGP, as well as of its onset
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Collision Systems

e STAR has collected data from a wide variety of collision systems

 Studying jets across all them provides vital information about
behavior in and outside of the QGP, as well as of its onset

Vacuum QGP
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Collision Systems

e STAR has collected data from a wide variety of collision systems

 Studying jets across all them provides vital information about
behavior in and outside of the QGP, as well as of its onset

Vacuum Small Systems QGP
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Jets in p+p

YEARS

e Jets are proxies for hard-scattered
partons

* C(Clustered from final state particles
AR using a jet finding algorithm

* Invacuum, substructure analyses
further understanding of both
perturbative and non-perturbative
physics

Time
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Inclusive Jet Spectra

* First jet spectrum measurement using
anti-k jet algorithm at STAR at both +/s =
200 GeV and 500 GeV

* An off-axis cone method is applied to
correct the underlying event contribution

Inclusive jet cross section

d20/(dpr dn), pb/(GeV/c)
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adronization in p+p

* Charged EEC and 1, probe

hadronization via charge

conservation

* Both PYTHIA and HERWIG fail to

capture data

Like — Opposite
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Figure: Mriganka Mouli Mondal
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https://arxiv.org/abs/2502.15925
https://arxiv.org/abs/2502.15925
https://indico.bnl.gov/event/10555/contributions/54737/attachments/37429/61671/Jets3D_mriganka.pdf

Jets in Heavy-lon

* Both overall production and
substructure serve as excellent
probes of the medium

Yield

Yield
suppression

Energy loss leads to E
apparent yield suppression
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Gabe Dale-Gau: QM2025
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https://indico.cern.ch/event/1334113/contributions/6369531/

* Generalized angularities, an adjustable
subset of substructure observables

 Girth allows study of jet broadening in
medium

* No change resolved, work being done to
reduce uncertainties and create p+p
baseline
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Generalized Angularities: Girth
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Charm Jets in Heavy lon
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Large R increases gluon fraction, resulting in more
qguenching, but also recovers more energy

- Neither effect dominates
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YEARS

e Suppression of hard
fragmented D, -> Medium
induced radiation

* No observed radial

R=0.4,qR=0.2
Ree /Ree

dependence

STAR, Au+Au 1SNN =200 GeV, Full anli-kT Jets
T
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—
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Figure: Sooraj Radhakrishnan
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Semi-Inclusive Jet Measurements in
Au+Au and Isobar

* Back-scattered charged
hadron or photon gives us
reference for hard scattering

* In systems where we know
there is QGP, gives additional
parameters to study
guenching in reference to

5/21/2025 RHIC/AGS Users' Meeting - Tamis 15



o Medium-Induced Acoplanarity

STAR:_ ArXiv: 2505.05789

YEARS
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Semi-Inclusive Jet Modification

107

Q * Suppression of

nt+ Jet A,b ’ Jet
Pl III“I‘.
K 1 ) 1 I ) 1 T | ) 1 ! tlri | ) ) 1 ) | i
STAR n+jet: 11 < ETE' <15 GeV

Au+Au  |s,,=200 GeV, 0-15%
[ IR T N SR T S N B ST RN

IAA

'ydir+jel: 15 < EtTrlg =20 GeV |

1 L 1 L 1 | 1 L L 1 1 1 L 1 E
10 15 20 25
h
pﬁ o [GeV/c]

Yair + Jet AP

,Jet
Y'\f{/\/\/\)

5/21/2025

* Accepted for PRC
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medium
broadening
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STAR: ArXiv: 2309.00145

STAR: ArXiv: 2309.00156
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https://arxiv.org/abs/2309.00145
https://arxiv.org/abs/2309.00156

Semi-Inclusive Hadron+Jet in Isobar
(Zr+Zr ard Ru+Ru) Collisions
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Small Systems

* Small systems have shown signs of collectivity, but do they exhibit jet
guenching?

STAR, PLB 747, 265 (2015)
STAR, PLB 743, 333 (2015)
STAR, PRC 110, 064902 (2024)
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Quenching Distavored in p+Au

* Supression seen in high event activity p+Au events, but quenching
disfavored as explanation

* Potentially due to EA-Q? anti-correlation

STAR: PRC 110 (2024) 4, 044908
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https://doi.org/10.1103/PhysRevC.110.044908

@

O+0 Hadron Rana

. §2_2_I | | I | I | | ] 1 | | | | | I [ I_
* Charged hadron Ry consistent " _©  STAR Preliminary g
with unity at large momentum - O+0 |syy =200 GeV
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baseline for jet R4, comparison O ppuncertainty e~ 0-80% (MB) -
0.4 (h*+h)/2, i <0.5 E
Coovov by v by by b T
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. e 5 B B
* Charged hadron Ry consistent o o STAR Preliminary |
with unity at large momentum 5 O+O Sy =200 GeV. -

(h*+h)/2, Il <0.5

* In multiple centrality ranges o

* Work is being done on p+p

baseline for jet R44 comparison o s oot e
0.4 % 40-60% ~¥ 60-80% g
Coovoo oo v b b by by T
0.2 2 4 6 8 10
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R¢p for hadrons and jets

* Signs of suppression
for high pt jets in
central O+0 collisions

e Effects other than
guenching may be
present

* Early-time dynamics
« EA-Q? anti-correlation
* a-clustering
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Many Exciting Analyses on the Horizon! AR

sTGC

iTPC —

e Further jet substructure studies EPD

in p+p and heavy-ion
* Energy Correlators in heavy-ion

* Improved Jet Measurements
from Run 22 onward with STAR
upgrades

* Jet spectra and substructure in
p+Au

* Further O+0 analyses
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