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Introduction

® “Soft” probes: light-flavour particle spectra and ® “Hard” probes: high p; particles
flow at low p; (hydrodynamic description) 1. Jets R

1. Elliptic flow (v,)
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Hard scattering S

2. Heavy flavours
3. Quarkonia
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Introduction

® Jets quenching: g ,

1

1

A+A ',
1

1

1

Jet parton |

1

i

- 1

q — :
/’ '

e q — > |
~~~~~~~~ Medium response |

~‘~~~§~~ l|

~~\s 1

NNN‘ 1

“N~ 1

S~o_ 1

-~ 1

S~ol 1

~~< 1

~~~~~~ 1

b o o o -

D
3 e . _
& Ervorgy 1053 Nuclear modification factor (Rp,):
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» charged hadrons Gold standard
o > Inclusive jets of jet quenching
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Introduction

System size

Au + Au @ 200 GeV £

STAR, Phys. Rev. C 102 054913 (2020)
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Introduction

System size

» Jet quenching: observed

6.1 nb"' (00), 1.02 pb”' (pp), 5.36 TeV
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LBT model

® The LBT model

- Solve the linear Boltzmann transport equation:

d i A . :
o 0fa = L /Z H p (fcfd fafo) | Map—sca |? S2(8,€,0)(27)*6* (pa + pb — Pe — pa) + inelastic

bed 1= bcd

Gluon bremsstrahlung

Jet parton

_______________

® CLVisc 3+1D hydro bulk evolution
C. Xu

________

________

Track:
1. Jet partons
2. Medium recoil partons
3. Medium-induced gluons
4. Back-reaction
Y. He et al, Phys. Rev. C 91 054908 (2015);
S. Cao et al, Phys. Lett. B 777 255 (2018);
Y. He et al, Phys. Rev. C 99 054911 (2019);

T. Luo et al, Phys. Rev. C 109 034919 (2024);
Y. Dang et al, arXiv:2602.10395.
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LBT model

® Energy scale:

JET PARTON
IN QGP

JET EXITS QGP
& SHOWERS

HADRONIZATION

» Previous setting: Q,, = Q,, = 0.5 GeV

> Now:Q,>0Q,

C. Xu

Q ~ Qn

Y. C. Dang, JAQ 2026.
~

® Color flow:

qg—qg
q
q
g
g (105, 104
q (102, 0)
q (101, 0) \\ g (10'3, 104)

g (101, 102) g (103, 105
aq—qq qq—gg gg—gg

=
ATl

> large-N, color scheme in Pythia 8
Y. Dang, et. Al., arXiv:2602.10395
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https://indico.ihep.ac.cn/event/27793/contributions/211783/attachments/99613/132751/6%20Yichao%2BDang.pdf

Introduction LBT model

Jet Suppression Summary

pr distribution of pp collision within PYTHIA 8

Inclusive Jets
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1 d*Naa(pr)/dprdy
Ncoll dQNPP(pT)/dedy

Raa =

 PYTHIA 8 can well describe the experimental
data

« Power-law spectrum in the high p; region:

The p-dependent contributions from the parton
distribution functions (PDFs) and hadron
fragmentation functions.

do 1
dpr

ATLAS, Phys. Lett. B 790, 108 (2019)
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Jet Suppression

LHC energies RHIC energy
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Jet Suppression

Pb + Pb Hadrons Pb + Pb inclusive Jets
fix 2.5¢ fix
— LBT, . =0.30,Q,_=2.0 GeV — LBT, o =0.30, Q. =2.0 GeV
Pb+Pb0-10% i ) Pb + Pb 0-10% ; )
20F Vs=5.02 TeV --- LBT, a. =0.30,Q,,=1.0 GeV ] /S=5.00 T V" --- LBT, . =0.30,Q,,=1.0 GeV
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Pr ( ) CMS Collaboration, JHEP 04 (2017) 039 Pr (GCV) ATLAS, Phys. Lett. B 790, 108 (2019)

« LBT model can well describe both hadron and jet suppression (Q,, = 2.0 GeV)

* NPDFs effects on Rya In Pb + Pb: Hadrons: mild modification
Inclusive jets: significant modification

C. Xu 10/19/2026




Introduction

LBT model Jet Suppression Summary
Nucl dification factor (Had d Jets)
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ATLAS, Phys. Lett. B 790, 108 (2019)

CMS Collaboration, JHEP 04 (2017) 039
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Introduction LBT model Jet Suppression Summary

Nuclear modification factor (Hadrons and Jets)

O + O Hadrons

1.8} . fix_ _
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« Hadron and jet suppression in O+0O: energy loss model needed
* nPDFs corrections improve the description of measured data
« 0O+0: weaker suppression than Pb+Pb

Spicy Gluons 2026
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https://indico.cern.ch/event/1428985/contributions/6998711/attachments/3301764/5906395/20260623_Hard_Probe_JetSuppression_PbPbAndOO_AIMERIC_LANDOU.pdf
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Jet Suppression

Di-hadron correlation (I-p):

Ycentral

o Y peripheral ’

Icp

trigger
hadron

recoil
jet

» Probe surface bias

1 d3]Vjet

Y —
Ntrig deTh,jet dAde?het

» Access to low-p; and large-R jets on the away side

LBT model can well describe h+jet suppression in RHIC energy

C. Xu
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https://indico.cern.ch/event/1334113/contributions/6369532/attachments/3047367/5384963/250408_QuarkMatter.pdf

Jet Suppression

LHC energies
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* 0O+0 collision systems = weak jet-medium interaction
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Introduction LBT model Jet Suppression Summary

Summary

v LBT model can well describe the experimental data at RHIC and LHC energies
v Energy loss model is essential for describing hadron and jet suppression in O+0O collisions
v nPDFs corrections improve the description of measured data in O+O collision systems

v O+0 collision systems exhibit weak jet—-medium interactions

Thank you for your attention!

Spicy Gluons 2026 10/19/2026
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Larger collision systems al* = 0.3 al* = 0.5
(Pb + Pb and Au + Au) Q. = 2.0 GeV Qmm = 2.0 GeV
f1x f1x
= 0.3 = 0.5
o= 0n = 1.0 GeV 0. = 1.0 GeV

Spicy Gluons 2026 10/19/2026




Jet Suppression

Pb + Pb Hadrons Pb + Pb inclusive Jets
2.5 """"""""""""""""""""" 2 5_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _
(@) fix ' 1 ®) — LBT, ¢™=0.30,Q_=2.0 GeV
- Pb + Pb 0-10% — LBL, “sﬁx_nj’ Uy =2.0GeV | Pb +Pb 0-10% o "
2.0F V's=5.02 TeV - LBT.a =03,Q,=1.0 GeV 2ol J/5=5.02 TeV -=-LBT,a_ =0.30,Q,,=1.0 GeV _
| <1 ] UI" anti-k, R=04 fix _ _ _
[ I — LBT, af“=n.3, Q,=2.0 GeV, EPS09 | _ ITI ~ i; 2 — LBT,a_ =0.3,Q,,=2.0 GeV, EPS09 |
sl — EPS09 baseline _ Z — EPS09 baseline _
P —— LBT scaled by EPS09 baseline ' 8 3157 —— LBT scaled by EPS09 baseline
A 4 CMsS ! B - ATLAS
[ s _ |
a * 1O ]
I
0.5 p—————— s e S 'I' """"""
7, = —
{tl_j_----:----:---- ------------------------------
W S [
> |
o < 10Ty
E E i!!.{qi_}ri'i—q-"'_.
2 2 I
k> 505

100 200 300 400 500 600 700 800 900 1000

CMS Collaboration, JHEP 04 (2017) 039 ATLAS, Phys. Lett. B 790, 108 (2019)

10/19/2026 19




Jet Suppression

O + O Hadrons O + O Charged-particle Jet
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Jet Suppression
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