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Can hard partons lose 
energy in hadronic 
matter?

Should energy loss stop at 
critical temperature ?

How does this affect RAA, v2, and 
substructure ?
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Can hard partons lose energy in hadronic matter?
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Can hard partons lose energy in hadronic matter?
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Can hard partons lose energy in hadronic matter?

50-60%
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How do we model the energy 
loss in Hadronic phase?
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Medium scale governed by 
the transport coefficient

HTL effective theory is 
valid in the weak coupling 
regime.

Jet Transport Coefficient

[Kumar, A., ,Majumder, A., and Weber, J. (2022). 
PRD, 106(3), 034505.]

R. Datta | HP Satellite Workshop 2026 | Georgia State Uni. |  June 27th, 2026                                    8
        1



Introduce a modified kernel distribution

● As T →Tc, effective color degrees 
of freedom decrease.

● Suppressed thermal phase-space 
density of scattering 
quasiparticles.
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Introduce a modified kernel distribution

Interpretations of ΔF(T) :

● Change in dispersion relation
● Fugacity
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Introduce a modified kernel distribution

Pow 1 
Truc.
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Introduce a modified kernel distribution
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Nuclear Initial State Effects
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Initial hard production: 
from PDF to nPDF

Then,
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Why do we need        ?

● Simulation gives:
● Experiments report:
● Need inelastic normalization :

● In pp,         is known.

● With nPDF effects: effective 
         is not directly known. 

Nuclear Effects : Computing Inelastic Cross-Section 

Need total inelastic 
normalization
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Nuclear Effects : Leveraging on pA 

● pA has minimal final state energy loss.

● Fit       to pA hadron and jet data. 
● We found  

●
[ arxiv:2512.23692.]

pp pA
h土

Jets
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Simulation Setup:
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Simulation Setup:

r MATTER     
+

r LBT

Free 
Streaming

MUSIC 2+1D

Colorless 
Hadronization

TRENTO

Pythia 

Most hard parameters match the previous JS publication, with only 
a few exceptions.  [PRC 107, 034911 (2023)]

nPDF 
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● Minimal truncation of modified 
distribution

● Reduces    near/below Tc, so 
need a larger      .

Simulation Setup : New Parameter Set
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● At mid-rapidity

● Shadowing modifies spectrum slope

● Quenching stops at Tstop = 135 MeV.

Simulation Setup : New Parameter Set

●   scaling raises the RAA.
●
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Results: Nuclear Modification (h±)

[arxiv:2512.23692.]
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Results: Nuclear Modification (Jets)

[arxiv:2512.23692.]

0-5% 20-30% 30-40%

40-50% 50-60%

R. Datta | HP Satellite Workshop 2026 | Georgia State Uni. |  June 27th, 2026       22
        1



Results: Azimuthal Anisotropy (h±)

[arxiv:2512.23692.]
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Results: Azimuthal Anisotropy (Jets)

[arxiv:2512.23692.]
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Results: Jet Substructure

zg Central rg Central zg Semi-peripheral rg Semi-peripheral

zg rg 

Soft Drop Condition :

R. Datta | HP Satellite Workshop 2026 | Georgia State Uni. |  June 27th, 2026                                 25
        1



MoodboardSummary and Outlook

● Modified Kernel to extend the transport coefficients at low T.
● Incorporation of partonic interactions in the hadronic phase.
● Initial-state effects drive the v2 trend; extended path length improves 

agreement.
● Framework tested against RAA, v2, zg, rg.
● Apply to small systems.
● Constrain the fugacity factor.
● Bayesian extraction for higher-order F(T).
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Backup



TGeV

Jet Transport Coeff. vs T
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Introduce a modified kernel distribution
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EOS - Fugacity Picture
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Screening Mass
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No Nuclear Effects (h土) [Kumar, A., et al. (2023) Phys. Rev. C, 
107(3), 034911]
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No Nuclear Effect (Jet) [Kumar, A., et al. (2023) Phys. Rev. C, 
107(3), 034911]
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AuAu 200 GeV 0-10%
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Evolution Equations
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Jet transport coefficient

Splitting dominated by medium 
modified virtuality ordered shower

Scattering dominant

[Made by L. Apolinário]
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Evolution Equations
Gain

Loss

 Considering the scattering particle in a spatially homogeneous system

Scattering Rate
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Evolution Equations
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