Medium-induced jet broadening and acoplanarity using
semi-inclusive photon+jet and n9+jet measurements in STAR

Nihar Ranjan Sahoo
Shandong University, Qingdao, China

1/40



How does an energetic quark/gluon interact with the finite temperature QCD medium?

What can this tell us about the QGP?
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Experimental evidence of jet quenching

First evidence of jet quenching at RHIC

Au+Au - 200 GeV (central collisions): . .
i Direct vy, y* [PHENIX] _ — P+p min. bias
Inclusive h* [STAR] Ruig
7° [PHENIX] *x  Au+Au central
n [PHENIX]
GLV energy loss (dN”dy = 1400)

i Zﬁf;* A#ﬁ; ILX/\/\/\A A 41
_ m;c;nﬁ*ffﬁ—— 7&?} lﬂ

8 10 12 14 16 18 20 .
Transverse momentum  p_ (GeV/c) STAR: PRL 91, 072304 (2003 )

PHENIX: PRC 75 (2007) 024909

e Suppression of inclusive charged/neutral hadrons at high-pr

e No suppression of vector boson ()
e Away-side jet suppression

Signature of Quark-Gluon Plasma at RHIC

3740
Nihar Sahoo, SDU



Experimental evidence of jet quenching

ATLAS ALICE CMS

ALICE: PRC 101, 034911 (2020) CMS: PRC 96, 015202 (2017)

anti-k, jets, | <2

3 i,
ATLAS: PLB 790 (2019) < 1.4pALICE R=02 *R=02
' ¢ R=03

- Pb-Pb 0-10% \sy, =5.02 TeV
ATLAS anti-k, R = 0.4 jets | <2.1 1.2} pp Vs =5.02 TeV

10 - 10%, s\, = 2.76 TeV [PRL 114 (2015) 072302) | ”.m| <05 p';_*"‘“-C“ > 5 GeV/c
+10-10%, S = 5.02 TeV ‘
* |30 - 40%, |5, = 2.76 TeV [PRL 114 (2015) 072302] = LBT
_ ¥ ALICE 0-10% [ SCET,
« 130 - 400/0. SNN =502 TeV ° ) Hybfld( Model, Lm‘. =0

BEEE (7,,) and luminosity uncer. h Correlated uncertaity o Hybrid Model, Ly,= 2/(xT)
Shape uncertainty B JEWEL, recoils on, 4AMomSub
[ JEWEL, recoils off

150 200 250 300
Jet P, [GeV/c]

Signature of Quark-Gluon Plasma at LHC
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Consequences of jet quenching

ALICE \s,, =5.02 TeV
NN - — = Ty DT =~
" Anti-k; R=02 I | <054 .= T et T - T~
lead,ch - 1 'S s
P; >5GeVie : ¢ ~ _ NV I G - _ A

Large angle

Energy loss
radiation

[

¢ PP
Correlated uncertainty
Shape uncertainty
0-10% Pb-Pb

Correlated uncertainty ~T =
Shape uncertainty

One hard subjet Two hard subjets
P Pr2 P P

<7

Modification of jet

substructure 3 .
W4 |/ W\l Jet deflection
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v+jet and h+jet measurements in STAR

To explore more on jet quenching...

Derek Anderson’s QM2022 talk: https://indico.cern.ch/event/895086/contributions/4717079/
On jet-acoplanarity, NRS’s QM2022 poster: https://indico.cern.ch/event/895086/contributions/4721355/
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v+jet in heavy-ion collisions

LO QCD process for prompt photon production

v+jet in QGP

e v does not interact strongly in QGP — recoil jet 1s a
“tomographic probe”
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PHENIX: PRD 82, 072001 (2010)
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v+jet and hadron+jet measurements at RHIC

LO QCD process

y+jet processes:
q+g —>qty
q+q —gty

PYTHIA6 STAR
p+p Vs = 200 GeV, <1

y-trigger

no+jet processes:
q+q —>g+g
q+q —q+q
q+q —=q+q
q+g —q+g
gtg —>gtg
8tg —qt+q
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Using STAR BEMC/
SMD detector and shower
shape analysis technique,
both y +jet and 0 +jet

can be studied.

Comparison between y+jet and n%hadron+jet [trigger bias]
q/g recoil jets (Ca/Cr = 9/4) and vary recoil mean path length

Two challenges 1n this measurement:
1) y/n0 discrimination and 2) measurement of recoil jet
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Solenoidal Tracker At RHIC (STAR) Experiment

(M_TD]@EM@[ TOF ] CTPC] (Magnet][ BBC ]
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v 1identification in STAR experiment at RHIC

v/nY 1dentification technique
STAR Calorimeter detector Shower maximum detector (SMD)

EMC Tower J

Pb-Sc
A =0.05 Lo’
An =0.05 -7 p
L . =" Electromagnetic -~
2 . TR o8 * % Shawer. _ _ . " i
/ iy Y SXOEMC ¢

Agp = 0.1

Shower Maximum Detector
! c An = 0.006

gas chambers

Back plane
Ap =0.006
An =0.1

® Special online trigger to identify photon-like cluster

in BEMC (L2gamma)

® (Clustering algorithm using calorimeter detector Au+Au Vs, =200 GeV

system and method to discriminate n0/y at high-pr

Probability Density

TSP = Ecluster

Zi I'ieil'5
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Jet-induced medium excitation in QGP

Experimental observation W. Chen et al., PLB 777 (2018) 86-90

Jet-like correlations Jet transport and jet-induced medium excitation in
CoLBT-hydro simulations.

Hadrons

v-jet + Medium ~-jet + Medium Excitation |7

Away-Side Au+Au 200 GeV (0-
Qinfy -] .oy
—— ZOWW[y_-h] ® =z%h
—— ZOWW([n°-h"] Renk[y-h", p;= 9-12 GeVic]
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ZT —jet+j.i.m.e 12< P} <20GeV/c |A¢p—n|<1.4
- -jet-only
y+hadrons: Strong suppression at high zt +STAR

Challenge: How can we study soft-gluon radiations?

Hadron observables are frag. bias; for unbiased Depletion of soft hadrons in y direction

measurement — Need to reconstruct jet . .o
. ey — Diffusion wake left behind by the jet in QGP
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Uncorrelated background in Heavy-1on collisions

pp collisions at 200 GeV AuAu collisions at 200 GeV
Uncorrelated
background
Uncorrelated jet background effects: v ot

1) jet yield — Mixed event subtraction /\/\/\/\/\,<G

11) jet pt-smearing — Unfolding procedure

o« . . . . . . eq e Jt
Semi-inclusive distributions of charged jets recoiling from M‘ )

high pr v and n%hadron
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Uncorrelated background jet yield correction in HIC

1 deet 1 d 0A+A—>trig+jet
Semi-inclusive recoil jets: . = .
) h A+A—tri h
] . Ntrig dpgf,jet vie oATA=IE dp’%,jet )
Trigger particle — v/ n%/ ch. hadron Pt PTjet

STAR: PRC 96 (2017) 024905

. 1 : A V, 0%-10%

Uncorrelated background: mixed events s AU @ 200 GeV, 0%-10%

%, A, >035R=04,ant-k

STAR Collaboration, trig

Phys. Rev. C 96 (2017), 024905 A 9.0 <p;”<30.0GeVic
e *same event (SE)
#: 2 -mixed event (ME

Mixed event % “%  -norm. region
Mix only similar B Z *,,

centrality, Wgp, 7 5" (a)
z-vertex position 7

Pick one random

track per real event

— add to mixed
event

Ev.1 Ev.2 Real events Ev.3 Ev. 765 50

p'ef:;’cr‘ [GeV/c]

T,

Data-driven method to correct for uncorrelated jet backgrounds
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Semi-inclusive y+jet measurement at RHIC

Semi-inclusive y+jet

Method to discriminate Data-driven method to correct
measurement in STAR

nV/y at high-pr uncorrelated jet background yield

' |

Au+Au @ 200 GeV, 0%-10%
A . >0.35, R =04, anti-k

W T =

jet
Y 9.0<p!® <300 GeVic
b *same event (SE)
--mixed event (ME
=:norm. region

- 22.816cm <

Au+Au V' s, = 200 GeV

>
=
%)
c
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>
=
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20
preco,ch [GeV/c]

T,jet
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v + jet event-display in Au+Au collisions

STAR Experiment
AutAuy/s =200 GeV

Apr 06, 2014 09:22:51 EDT

Run Number: 15096026 Event ID: 2056716 ) ) .
¥+ jet event This talk: charged-particle recoil jets

ETTJQ 2 Gevie Full jet analysis TBD
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v+jet and h+jet measurements in STAR and corrections

Aut+Au (2014): 13 nb-! ; p+p (2009): 23 pb-! A Ve 200 GoV.

anti-kT, R=0.5

-
o

e Trigger Er ranges:
v trigger: 9-11, 11-15, 15-20 GeV
n0 trigger: 9-11, 11-15 GeV

e Jet resolution parameter R = 0.2 and 0.5

Aut+Au

“Probability Density

-
o

e pr-smearing correction: P [Gevie
e Event-by-event correction: o+p, \s = 200 GeV
anti-kT, R=0.5
reco,ch _ raw,ch __ . 7
pT,jet — pT,jet P 2 A’ 107"
P%}Yet

p = median{ };  A:Area of the jet
jet

e Jet Energy Scale (JES) smearing correction: Unfolding

wProbabiIitNy Density

e Factorize instrumentation and background fluctuation effects

¢ Unfolding: SVD; iterative Bayesian

_1r(e)co ch 0 10
pT,jet' [GeV/c]

e Statistical and unfolding precisions are acutely related
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What have we observed?
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Consequences of jet quenching

ALICE sy, =5.02TeV
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Semi-inclusive recoil jet suppression in AutAu relative to p+p: Iaa

and t® JetR=0.2 and 70 jet R=0.5
Trigger ég Trigger
—E @666;@ il
QM2022: Derek Anderson %@

. 2 i
11 <E™ <15 GeV ~ R=05 11 <E{° <15 GeV

T

- O . .
n+et ydirﬂet

15 < E/° <20 GeV ] 15 < E° <20 GeV

p+p data are used for
vacuum reference

— - % i
STAR Preliminary Au+Au SNN =200 GeV, 0-15%, anti kT

Recoil jets with smaller jet R more suppressed than large R

v+jet and m0+jet Iaa are consistent within uncertainties
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Semi-inclusive recoil jet suppression in Au+Au relative to p+p: Iaa

trig

11 <E;° < 15 GeV  R=05 11 <E; <15 GeV

- = Jet-fluid

Ydir+jet
||II|‘|\II|IIII|IIII|
trig

... 15 <E{° <20 GeV

QM2022: Derek Anderson

[Jet-Fluid] N.-B. Chang, G.-Y. Qin, PRC 94, 024902 (2016)
Theory curves follow pr dependent trend. [LBT] T. Luo, S. Cao, Y. He, X.-N. Wang, PLB 782, 707 (2018)

Suppression magnitude differs some cases [SCET] M. D. Sievert, I. Vitev, and B. Yoon, PLB 795, 502 (2019)
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Semi-inclusive recoil jet suppression in Au+Au relative to p+p: Iaa

JETSCAPE comparison

11 <E1° < 15 GeV

3 ‘\"4_-’1!-{_-.] ........ i

l 4
M4 | - JETSCAPE [y+et]
. . ' ~ .- JETSCAPE [n+jet
== t0+jet v +et e

. trig
dir Theory curves no t smeare d for ET

NN RN
trig

15 < E;° < 20 GeV

10 15 20
p"  [GeV/c]

T,jet

JETSCAPE: Need more statistics for better comparison

Thanks to Chathuranga and Abhijit for JETSCAPE calculation.
QM2022: Derek Anderson
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Consequences of jet quenching

ALICE |5y =5.02 TeV

Anti-k; R=02 In 1<0
p'T"‘-"'> 5 GeVle

= =

[mb (GeV/c)yT]

ca-¥)
E ===

Energy loss : e Large angle
b ¥+ radiation

] Correlated uncertainty
Shape uncertainty
® 0-10%Pb-Pb
55 _ 1 Qo
Correlated uncertainty 0’% =19%
Shape uncertainty o, =2.1%

One hard subjet Two hard subjets
Modification of jet |[EErSREIE. Sy i trigger
substructure W i, 5

Jet deflection

\
-
1
1
I
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R-dependence of jet yield: jet shape modification

Vacuums parton shower Medium-induced gluon radiation

Jet virtuality
Q =Lt ejet

Jet virtuality -0
Q = jStE 8

]’__ — elctL

Tt
K
Tt
]t

Jet transverse

partons pt-broadening 2=qL size

hadrons

Yacine Mehtar-Tani, arXiv: 1602.01047
Simultaneous effect of vacuum shower and medium-induced gluon radiation

Jet shape: spread of energy insideajet )= ° "=
Strategy: R : &

® Take jet yield ratio of smaller over
large-R 1n the same system

®* And compare with p+p and heavy-ion
collisions
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Jet shape modification: previous measurements

STAR semi-inclusive h+jet: PRC 96, 024905 (2017) STAR Inclusive jet: PRC 102, 054913 (2020)

Au+Au, \s\,=200 GeV

9.0 < p‘Trig <30.0 GeV/c
A > 005, 0%-10%

jet

Au+AU, |S,=200 GeV

9.0 <p"® < 30.0 GeV/c
A, > 0.05, 60%-80%

et

anti-k;

anti-k;

R=0.2
----- R=0.5
— stat. error
syst. uncertainty

R=0.2
BmR=05
— stat. error

syst. uncertainty

l_LLLLLuLLLLLLLLULLLLLLLul;LALLLLUl

—_—

0.2/R=0.5 (

I T Erawrn M A i

R

20 ' 10 ) 20
C
ps",, [GeVie] Pl [CGEV/C]

Jet-shape: spread of

ALIC . . .
0-10%, Pb-Pb |5y = 2.76 TeV energy inside a jet
Anti-k; charged jets
T —-Ap<0.6
TT{20,50} — TT{8,9} R=0.5
4 “ ' ’ l'
é ‘\ ‘\ " "
§ ‘\ ‘\ " "
£ e ALICE data WA r/p
£ ! Shape uncertainty *\ S /e
5 : [J Correlated uncertainty W\ v v /0
£ ! mm PYTHIA Perugia: Tune 2010 & 2011 A\ Y ' j
20 30 40 50 60 70 80 90 100 ‘\“‘,'
ch (GeV/c
P T,jet< )
24 /40

Nihar Sahoo, SDU

LBT, p‘T,II:ad= 5 GeV/c
Hybrid model
| SCET (full jets)

central (0-10%) |:| NLO pQCD (full jets)

5 10 15 20 25 30 35 40
p. or p& (GeV/c)

T, jet T, jet

No clear indication of
intra-jet broadening



R-dependence of jet yield: jet shape modification in QGP

+jet  AutAu (0-15%), 11 <E.° < 15 GeV

‘ — . PYTHIA-8 Monash Jet-shape: spread of
>< 2 H energy inside a jet
RN
iot,chy Small—R STAR Preliminary RS S L
) ‘ L] ‘ L1 ‘ L] L] N e

iet,ch large—R
T )

Derek Anderson, QM2022

h
pi’jet [GeV/c]

First indication of jet shape modification due to
medium induced gluon radiations at RHIC
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Jet R dependence of yield suppression

Both STAR and CMS:
Small R —more suppressed
Large R —Less suppressed

ALICE Inclusive jet using ML:
Large R — more suppressed

trig

nO+jet  Au+Au (0-15%), 11 < E. <15GeV
— - PYTHIA-8 Monash

STAR Preliminary ‘ ‘
I A A

ALICE Preliminary, 0-10% Pb-Pb |s = 5.02 TeV S 14
Ch-particle jets, anti-k-, |njet| <0.9-R "

E]ALICE Data JEWEL w/o Recoils
LIDO Hybrid Model w/ Wake

20 40 60 80 100 120 140
p; (GeV/c)

, ch jet

300 < p' < 400 GeV

02 04 06 0.8

R=06/R=0.2

ALICE Preliminary, 0-10% Pb-Pb \s,, = 5.02 TeV

ALICE Data JEWEL w/o Recoils
LIDO Hybrid Model w/ Wake

20 40 60 80 100 120 140
p. (GeV/c)

T, ch jet

PbPb 404 ub™, pp 27.4 pb™
400 < p*' < 500 GeV

anti-k., h]jetl <2

®- CMS 0-10%
— Hybrid w/ wake
= Hybrid w/o wake
Hybrid w/ pos wake
— MARTINI
| |LBT w/ showers only
LBT w/ med. response

1 02 04 06 08 1
Jet R

Different measurement biases and kinematic ranges. Consistent picture or tension?

Nihar Sahoo, SDU
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Medium-induced acoplanarity in heavy-ion collisions...

Jet-deflection
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Let’s see first, in p+p collisions, what do we know?
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Dijet acoplanarity measurement in vacuum

Dijet measurement at mid-rapidity

Tevatron: p + p at \/g = 1.96 TeV
DO: PRL 94, 221801 (2005)

DO

pT* > 180 GeV (x8000)

130 < p"™®™* < 180 GeV (x400)

100 < pI™™ < 130 GeV (x20) 42
75 < p"®* < 100 GeV e

/0461 A1 / AP iy

ge
©
=
<
3
S~
@)
©
@)
~
Ly

— NLO
---- LO

/" NLOJET++ (CTEQ6.1M)
W= Py = 0.5 7™

LHC : ptp at \/E =7 TeV
ATLAS: PRL 106, 172002 (2011)

ATLAS \[s=7 TeV

anti-k; jets R=0.6 p.>100 GeV |y|<0.8

Data [Ldt=36 pb"
+ pMaxs 800 GeV (x10%)
¢ 600< p™Ma*< 800 GeV (x107)
+ 500< p"2*< 600 GeV (x109)
A 400< pM@*< 500 GeV (x109)
A 310<p™M@*< 400 GeV (x10*
0 260< p™*< 310 GeV (x10%)
m 210< p™®™< 260 GeV (x10?)
0 160< pM@*< 210 GeV (x107)
o 110<p™< 160 GeV (x10°)

— NLO pQCD [O(a)]
%7, PDF & o, unc.
scale unc.

e Well-described by NLO pQCD

e Multi-parton radiation dominates at small angle

Nihar Sahoo, SDU
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Semi-inclusive trigger+jet azimuthal correlations 1n p+p collisions

1 d’N.

jJet

[A different measurement in comparison Ntrig dp T,jetd(A¢)
with Tevatron and LHC measurements|

m0+ jet

A ‘ Jet
=4

p+p 200 GeV

notrigger: 9 < E;rig <11 GeV

Recoil jet pr: 5-10, 10-15, 15-20 GeV/c
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ocA+A—trig de,jetd( A¢)

1 d2 O_A+A—>trig+jet >

v + jet
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i

Jet
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Semi-inclusive n0%+jet azimuthal correlation 1n p+p collisions
A Jet

9 < £ < 11 GeV

R=0.5

STAR Preliminary —e— 5< p;’j‘et< 10 GeV/c
p+p Vs = 200 GeV
7° + jet

anti-k; R=0.5
9<Er’<11 GeV

STAR Preliminary —- 5<pj, <10GeVic

p+p Vs = 200 GeV _._1o<p‘T:’f <15 GeV/c e 10<p$; <15 GeV/c
€ Je

7° + jet
anti-k; R=0.2
9<E’< 11 GeV

h
= 15< p‘;:,‘el< 20 GeV/c —a— 15< p;jel< 20 GeV/c

[GeV/c]" [rad]”
S
[GeV/c]" [rad]”

-
(SR

d(A¢) dn

=
-o .
© Z
S %
©

d3Njet

ch
T,jet
ch
T,jet
—
o
w

1

Ntrig dp .

PYTHIA-8

-¢_) [rad]

trig jet

Ap (=9

Ag = ¢trig — ¢jet
Shape and magnitude of p+p data comparable with PYTHIA-8
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What do we expect in heavy-ion collisions?
Finite temperature QCD-medium effect
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Physics mechanisms for acoplanarity of y+jet in heavy-ion collisions

A. Mueller et al,

e Rutherford Scattering: Energetic parton o PLB 763 (2016) 208
: ® Vacuum soft gluon radiation
resolves microstructure of QGP
Large'angle deflection of hard Dijet Angular Correlation at RHIC

¢ Medium effect:
multiple scattering

f and medium induced

gluon radiation

partons off quasi-particles

D’Eramo, Rajagopal, Yin, JHEP 01 (2019) 172;
D’Eramo, et. All, JHEP 05 (2013) 031

Measuring two probes in STAR experiment

A¢ Jet A Jet

Azimuthal correlations between trigger particle and recoil jet: Ag = ¢y, — i
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Semi-inclusive y+jet and n%+jet azimuthal correlation in Au+Au collisions

R=0.2 11 < E;rig <15 GeV R=0.5

STAR Preliminary

Au+Au Vs =200 GeV, 0-15%
—o— y+jet
—u— n04+jet
— — PYTHIA-8

STAR Preliminary

Au+Au Vs, =200 GeV, 0-15%
—o— y+jet
—a— ml+jet
— — PYTHIA-8

anti-k,, R=0.2

11 <E;° <15 GeV

10 < pjjjet <15 GeV/c

anti-k;, R=0.5

trig

11<ET <15 GeV

10 < pf‘jet <15 GeV/c

S
Data
PYTHIA-8

o
|
i

>_

o

—h
<
N

First evidence of significant medium-induced acoplanarity in QGP
for jets with R=0.5
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Medium-induced jet acoplanarity at RHIC and LHC

STAR y+jet and n0+jet ALICE h+Het

R

STAR Preliminary R=04,In |<05 10<p <20GeV/c F

Au+Au V' s, = 200 GeV, 0-15%
—e— vy+jet
—u— n%4jet
— — PYTHIA-8

—
o

—
o
N

" ALICE Preliminary

s% =5.02 TeV
- Ch-particle jets, anti-k,

R=02|n |<0.7
jet

A,..o; (GeV/C x rad)”
=

anti-k;, R=0.5
11 <E;° <15 GeV

.
<
pes

TT(20,50) - TT(5,7)
10 < p;“jet <15 GeV/c -

-t
o

Data
PYTHIA-8

16 1.8 2 22 24 26 28 3
Ag (rad)

e Mixed-event subtraction method e TT(20,50)-TT(5,7)

e Jet R=0.5 e JetR=0.4

Same observation: Medium-induced acoplanarity with jet (pr ~ 10 GeV/c) and large R (0.4-0.5)
What happened to larger Sudakov broadening at the LHC?
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MPI in heavy-1on collisions and its effects

Multiple parton interactions (MPI): uncorrelated jets contribution to high-Q?2 processes
Independent of trigger pr and A¢

STAR h+jet: PRC 96 (2017) 024905

Au+Au @ 200 GeV, 0%-10%
A . >0.20, R = 0.3, anti-k

0 jet rig
Ra (3.0< p, <30.0GeVic g
" ]

< 30.0 GeV/c

--mixed event (ME)
--norm. region

[ * 3<p.°<30 GeV/c

- p':jce‘:‘Ch(ME)+60 Me

reco ch [GeV/c]
T Jjet

Negligible contribution with lower trigger prrange

ALICE h+jet : JHEP09(2015)170

Full subtraction of MPI due

exclusive trigger pr ranges

Two different approaches

36 /40

0-10% Pb-Pb \, =2.76 TeV
Anti-k; charged jets R=04 =
T —-Ap<0.6
CJTT{8,9)
Integral: 1.644 + 0.005 -

® TT{20,50}

Integral: 1.651+ 0.009

20 40 60 80 100 120

reco,ch
pT‘”fet (GeV/c)

0-10% Pb-Pb \/S_NN =2.76 TeV
Anti-k; charged jets, R = 0.4
40 < p'Te;::!‘Ch <60 GeV/c

Hadron trigger
® TT{20,50} — TT{8,9}

O TT{20,50}
OTT{89)




Jet suppression vs. medium-induced jet acoplanarity

11 <E %< 15 GeV 11<EtTrig<15G¢_V

R

10 15 od

p" [GeV/c] §
T jet § T jet TAR Preliminary
: ’ Au+Au V s, = 200 GeV, 0-15%
—e— y+jet
—u— n04+jet

STAR Preliminai
Au+Auvs =2C. oo, v o
—o— y+jet
—u— n%+jet
— — PYTHIA-8
anti-k;, R=0.2 _ — — PYTHIA-8
11<EM <15 GeV
10 < p;“jet <15 GeV/c
anti-k;, R=0.5
11 <E7° <15 GeV
10 < pf"jet <15 GeV/c

Data
PYTHIA-8

—
<

[
<
\S)

Need to understand the QCD
medium effect...
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Future measurements...
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Future RHIC Beam Use Request (BUR) for 2023-2025

Acoplanarity BNL NPP 2021 PAC meeting:
' https://indico.bnl.gov/event/11308/
STAR y+jet measurement proposal measurements ps://indico.bnl.gov/even

. ] trig @ STAR Until 2015 STAR Today STAR 2023+2025 LHC Published
STAR Projection y+jet: 15 < E~<20 GeV

Jet+hadron 0 5 R R
[Uncertainty projection]

JetR,,, Jet Sub., FF

Au+Au (0-15%) LN
Jet-fluid anti-k;, R=0.5 ; h*/7® + Jet

LBT Projection including Run23+25
SCET Projection including Run23 Pt ... YE,
10 nb™ (Run14) N
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p%_‘et [GeV/c]

2 345 10 20
P, [GeV/c]

RHIC experiments (sSPHENIX and STAR) plan to take high lumi data
e For AutAu [2023+2025] and p+p [2024] 200 GeV (also pt+Au)
e C(Crucial for y+jet and other jet measurements

e STAR forward detectors upgrade program to study cold QCD physics
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https://indico.bnl.gov/event/11308/

Summary and outlook

First observation of intra-jet broadening and

medium-induced jet acoplanarity in heavy-ion vy + jet event display
collisions e
20 \\\\
y s \\\
Upcoming heavy-lon runs and the future 7 N
. . . .. . .o / %
experiment 1s crucial for a definitive and incisive / \
understanding of the QCD matter { - ‘;
| - }
3 /
STAR Prelimi \\\ //‘.
::Jet _Au.+;\$ T(g-ll\S_Zoi;l;:a:thg<15 GeV ::\u.+:t°\u \;:,::1 ;n:c:z GeV, 0-15% \\\\ WYL ///
STAR Preliminary
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Thank you!
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Backup
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ATLAS (LHC) measurement

Inclusive jet vs y+jet in Pb+Pb \/ENN = 35.02 TeV

019

2018 Pb+Pb 1.7 nb™', 2017 pp 260 pb

ATLAS-CONF-2022-
T | T T T
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Indication of Ca/Cr = 9/4 effect in quark vs. gluon jet
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