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Jet quenching:

Jet quenching in large systems

modifications to the energy and substructure of high-energy parton showers in QGP

AE

Yield
suppression

power law falling distribution
yield suppression and shift in
energy directly signal energy

loss.

Rep

1071

lll 1 I 1 I lllll I | I 1 lllll
Pb+Pb \s,,=2.76 TeV

—®— ch. jets 0-10% / 50-80%

ch. hadrons 0-5% / 60-80%

jelC
Ni.G=a3s -
Au+Au \Sy = 200 GeV |
—k— ch. jets 0-10% / 60-80% anti-k;, R=0.2

—%c— ch. hadrons 0-5% / 60-80% p?‘" g=2 GeV/c

, le
lll 1 1 lllllll 1 1 llllII

1 10 1'02
ch ch
P PT (GeVic)

STAR, Phys. Rev. C102, (2020) 054913

T

I I T T T I

T A
2 = (a) Au+Au, \s,,=200 GeV =
> 0L 9.0 <p?<30.0 GeV/c -

o) 5 A >0.05 R=02 =
— R anti-k, -
107 NN B
5. F -

(O]

5 -10° =
Q. — -
L) . N .
Y 1 0—4 oot 0%-10% —

D, = @ 60%-80% T =

& - —PYTHIA e -
O _5 | -—de Florian NLO e
~107" E —stat. error - E
ZE = syst. uncertainty 3
= 106L |

1E E
(a
_O
107 F 3
0 10 20 30
ch
pT,je [GeV/c]

STAR, Phys. Rev. C 96, (2017) 024905

Jet quenching in Au+Au is studied with both inclusive and semi-inclusive jet production.
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System size for jet quenching?

large system Small system 10p L

®
04 10 |
1027 430 Zr[ JRu+35 Ru PO +° 0 p+57 Au 1021
RHIC: 2021 at 200 GeV L

LHC: 2025 at several TeV

O+0:

* Bridge the gap between these small and large systems.

* With an Npart close to that of p/d+Au collisions but with a larger geometrical transverse

overlap that increases the in-medium path length and thus potentially guenching.
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https://drupal.star.bnl.gov/STAR/system/files/BUR2020_final.pdf

Jet quenching observables

 Inclusive jets

periphearal
YAA <N. coll > Y, central
Ry, = R, = — Depend on Ncoi from Glauber Model
<N, coll = Y pp <N, coll > Y periphearal

 Semi-inclusive h-jet
High-pT hadron triggered jet

" trigger

hadron 7= Yuu ;] - Y central Self-normalize (per trigger)
AA = — .
Y,, * Yyeriphera  Without model dependence
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Dataset

2021 O+0 4 /sypn = 200GeV Solenoidal Tracker at RHIC (STAR)
Time Projection Chamber (TPC)

In| < 1.5
 Event Plane Detector (EPD)

2.14 < |n] < 5.09

503M good events

Use charged tracks 0.2 < p; < 30 GeV/c

inner TPC upgrade

end-cap Time-of-Flignt Detector

/ Event7eme Detector
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Jet reconstruction
i- h-jet
[ Inclusive jet

J

Mar 18, 2025

Analysis procedure

Mixed event
Eubtract uncorrelated background
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Unfolding
orrect background fluctuations
lgnd detector effects
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Jet reconstruction

Jet reconstruction Mixed event l' Unfolding Observable
e h-jet Correct background fluctuations * |ep

. Eubtract uncorrelated background
* Inclusive jet _ and detector effects * Rep
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e | - —SE .
s L * Reconstruct jet from real event (same event, SE)
5. [ - - * Anti-kt algorithm
;% - O+0 200GeV
Q - h-jet
O —
B 102 - 0-80% ° ‘;/]jet‘ = 1.5 - Rjet
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Mixed event

M. .| — :
Jet reconstruction Mixed event Unfolding Observable
i- h-jet Subtract uncorrelated backaround Correct background fluctuations
* |Inclusive jet S and detector effects
L —— J —————————— e ——— ——— S ————————
mixed event - 10 102
3 i 1w — SE
o, 1 . Q) -
.gh1 ) ME (scaled) % .
Ql_- 10—1 T . g 1 S —de— SE = fME ME
RS o ©
;Q 102 . ME norm region (scaled) I *‘
(Y = 1 - Y%
randomly select a tr 2 N x O+0 200GeV
= * h'Jet
% 10° i 0-80%
31
2
Credit: YangHe ~ Same events (real events) Po5TOTTE 10 15, 20 25730 35 40 10 g g 0
p | ’ preCO,Ch
T,jet T,jet

Jye: normalization parameter
 Combinatorial background is subtracted based on the event mixing technigue
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rJet reconstruction

i . h-jet |
* Inclusive jet |
— —
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Semi-inclusive h-jet raw spectra

Mixed event

Subtract uncorrelated background
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 Obtain raw jet pT spectra of each centrality after uncorrelated background subtraction
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Jet reconstruction
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Inclusive jet raw spectra

Mixed event

Subtract uncorrelated background
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 Obtain raw jet pT spectra of each centrality after uncorrelated background subtraction
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Unfolding procedure

e S— Su—

Jet reconstruction
i- h-jet

Observable
 lep

Unfolding

Mixed event

liubtract uncorrelated background Correct background fluctuations

|* Inclusive jet J - S - and detector effects * Bop
Pythia jets (Particle level jets) Detector level jets Measured jets (Recoil jets)
part,ch det,ch ,ch
Pr,jet pT,ejeg T >p;‘3Fe()tC
Apply detector efficiency Apply QGP background
\ and resolution effect k smearing }

Y f

Rdet Rbkg
6 N

Reun

 Background fluctuations and detector effects will be corrected by unfolding
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Response matrix (ongoing)

Jet reconstruction : Unfolding Observable
. Mixed event :
* h-jet Correct background fluctuations * lep
L Eubtract uncorrelated background
- Inclusive jet - and detector effects * Rep
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 Background fluctuations and detector effects will be corrected by unfolding
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Summary

> A first look at h-jet and inclusive jet in O+0 200GeV.

> Raw jet pt spectra for each centrality class are obtained.
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Summary

> A first look at h-jet and inclusive jet in O+0 200GeV.

> Raw jet pt spectra for each centrality class are obtained.

Outlook

> Fully corrected spectra, Rep and lcp.
> Systematic uncertainty

> Compare to similar measurements in collision systems of various sizes.

To BE
CONT/NUED XX ““'v.

\

Thank you!
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Event cuts and track cuts

-30<Vz<30cm

Event cuts Vr < 2 cm

pT > 0.2 GeV
leta| < 1.5
DCA < 1cm
nHitsFit > 15 for TPC
Sign DCA < 0.5(Pos), sign DCA > -0.5(Neg)
nHitsFit/nHitPoss > 0.52

Track cuts
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Efficiency and pt resolution
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e use pt resolution of J/psi in isobar:  Apy=p;- \/ 0.0063%p; + 0.0079°

* smear pt by applying Gaussian function
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Detector matrix (Rget)
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Background smearing
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 Background fluctuations can influence the jet pt

 embed single particle to real O+0O data

reco,ch embed

. 5pT=pT,jet _pT
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Background matrix (Rokg)
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 apply delta pt to detector level jet
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Multiplied matrix (Rsun)
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