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{ Part I: Background

CMS Collaboration, PRL 133, 142301 (2024)

Two-particle azimuthal correlation in
. the frame with longitudinal direction |
. parallel to jet axis.
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CMS Collaboration, PRL 133, 142301 (2024)
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[ Part ll: Modifications on in-jet vz in QGP

How two-particle azimuthal correlation will be affected in presence of QGP medium?

f

What properties of QGP can be learned from the modifications of the correlations?
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Part Il: Modifications on in-jet v2in QGP

Sources of in-jet v2in the vacuum: 1. Non-dynamical
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[ Part ll: Modifications on in-jet vz in QGP

Sources of in-jet v2in the vacuum: 2. Dynamical

Partonic cascade stage

1. Parton splitting

Away-side & near-side
correlations
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[ Part Il: Modifications on in-jet v2 in QGP

Sources of in-jet v2in the vacuum: 2. Dynamical

t Partonic cascade stage
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L More important at higher multiplicity
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[ Part Il: Modifications on in-jet v2 in QGP

Sources of in-jet v2in the vacuum: 2. Dynamical

t Partonic cascade stage

S

1. Parton splitting 2. Parton re-scattering/coll 3. Other effects:
e.g. MPI
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[ Part ll: Modifications on in-jet vz in QGP

Sources of in-jet v2in the vacuum: 2. Dynamical

Hadronisation and Hadronic cascade stage |

o o ©

1. Hadronisation 2. Hadron rescattering 3. Hadron decay
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Part Il: Modifications on in-jet v2in QGP

Nice description of the data in pp
with PYTHIAS8

y

0.4 ' |

[ Pythia8

~ Pythia8(decay=o0ff)
Q HH  CMS data
o~ 0.37
A r__;" _:b;#‘\
e : N\ pp Vs =13 TeV
0.2} 4 N ]
= ™~
ﬂ *\E‘Q:‘E-_-________ HiH
N 0.1 R
;&' 0.3<jr<3.0GeV

20 40 60 80 100
J
N ch
Yang(#321X), Kong, Ru, Zhang, PLB(2025).
Yang, et al. in preparation.

Peng Ru, 24t Jan, 2026 11
South China Normal University * *




Part Il: Modifications on in-jet v2in QGP

Nice description of the data in pp
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In general, all the dynamics-induced
correlations can be modified with the
presence of nuclear medium.
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Observable sensitive to parton splitting.
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Part Il: Modifications on in-jet v2in QGP

Simulating propagation of jet
partons in QGP with LBT model

He, Luo, Wang, Zhu, PRC 91 (2015).
Luo, Cao, He, Wang, PLB 782 (2018).
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Part Il: Modifications on in-jet v2in QGP

Simulating propagation of jet
partons in QGP with LBT model

He, Luo, Wang, Zhu, PRC 91 (2015).
Luo, Cao, He, Wang, PLB 782 (2018).
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v,{2} are strongly suppressed
by the presence of medium.
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Similar suppression when
excitation particles are
excluded.
A

Suppression become stronger
for higher medium temperature,
larger medium size, stronger
parton-medium interaction.

Both elastic and inelastic
scattering give contributions.
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[ Part ll: Modifications on in-jet vz in QGP }

Extending the event-plane | 2
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More isotropic distributions in quenched jets.

Clear back-to-back structures seen in both pp and AA.
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[ Part lll: Summary & Outlook

e e R M,

Summary ‘-\.
é% 1""2 s :
IE‘-D_.‘-% 0 Q: 0.01 I
é 2 y GOeV) 1 Gev :
' D
g New perspectives for jet :
| quenching:
Energy loss & Information loss
B :
i @ i
Dissipative nature of jet
transport. |
» D
i [ |
. Sensitive to medium properties. |
'\‘! l.l

Peng Ru, 24t Jan, 2026 14
South China Normal University * *




[ Part III Summary & Outlook

e e R M,

Summary ‘-\_ \,
1§ ﬂ 9 ' i i
i e (GeV) 1 GeV : ! :
New perspectives for jet B
: quenching: ' ¢ | More realistic simulation for AA.
. Energy loss & Information loss | |
| | :
w P Hybrid hadronization (e.g. Freeze i
: Dissipative nature of jet 1 out, Coalescence, fragmentation) :
| transport. L See W. Zhao PRL(2020,2022) :
! y 1! @ !
6 i ) |
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Part III Summary & Outlook

New perspectives for jet

quenching:
Energy loss & Information loss
A
p
Dissipative nature of jet
transport.
<

Sensitive to medium properties.
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More realistic simulation for AA.
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Hybrid hadronization (e.g. Freeze
out, Coalescence, fragmentation)

See W. Zhao PRL(2020,2022)
A

Partonic and hadronic rescattering.
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Other observables in jet
frame.
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e.g. event shape in jet frame.
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