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Can hard partons lose
energy in hadronic
m a tte r? Scattered

hard parton

—
Should energy loss stop at Incoming

hard parton
critical temperature ?

How does this affect RAA, v,, 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?
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How do we model the energy by SIS =
. . Energy Loss /'
loss in Hadronic phase? kernel
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Jet Transport Coefficient

Medium scale governed by - f \ — et
the transport coefficient - X Paners etaithy 2]
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[Kumar, A., ,Majumder, A., and Weber, J. (2022).
PRD, 106(3), 034505.]
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Introduce a modified kernel distribution

o AsT =T, effective color degrees i L1 Gluon :'442 o = g-j: - 177:"42‘\';
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Introduce a modified kernel distribution

35F]
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Introduce a modified kernel distribution

s/4 d
r=n [ i I' — T aetouts/F(T)
0

S
v
2
b E i — Analytica=0 E
N & — Analytic a = 0.1 GeV ]
-5 A Total Rat B
1 E A A : Mcaqlga..,::lg | 10-% * Analytica =0
F A % MC qiq2- 9192 ] 'E_ * —— Analytica = 0.1 GeVEa
107 N E = 100 GeV & MCam-mam - * 1 & Total Rate ]
0. =0.3 B MCaid:i~aqid: R A MCgg-gg
. % MCaiGi~gg 107°F E (1+£) B MCaig-ga:
107E 4 A MCa:1d1-0:G, E * erT T) 4+ 1 * MCgg-aqd:
1 | | 1 L P 1 - 1 | 1 i
0.2 0.4 0.6 0.8 1.0 OW 0.2 0.4 0.6 0.8 1.0
T(GeV) T(GeV)

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




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

A0 ppsn/j ~ ff(m17Q2)ff(w27Q2)
®0'Az'j QK D
Then,
(2, Q%) = Ri(z, Q%) £} (2, Q")

proton PDF: f7(z, Q%)
Nuclear PDF: RA(z, Q%) x f*(z, Q?)
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Nuclear Effects : Computing Inelastic Cross-Section

Why do we need o1 ? G e i TR

Simulation Experiment

divide by
N
w) |

e Simulation gives: dopad/dpr
e Experiments report: dN /dpr

e Need inelastic normalization :
dN 1  doparg

de Oinel de by o
® Inpp,o, ., isknown. .
v
e With nPDF effects: effective Need total inelastic
oMV is not directly known. normalization
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Nuclear Effects : Leveraging on pA

1.80 ————— - - -
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R. Datta | HP Satellite Workshop 2026 | Georgia State Uni. | June 27th, 2026




Simulation Setup: M

JAETSLAPE
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Simulation Setup:

( N (s a

= (N —
| *
B ()

J

Most hard parameters match the previous JS publication, with only
a few exceptions. [PRC 107, 034911 (2023)]
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Simulation Setup : New Parameter Set

e Minimal truncation of modified
distribution

F(E,T) = !

exp(E/T(1+a/T)) £1’

a = 25MeV
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Simulation Setup : New Parameter Set

e At mid-rapidity = ~ 2pr/v/Snn ; — =]
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Results: Nuclear Modification (ht)
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Results: Nuclear Modification (Jets)
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Results: Azimuthal Anisotropy (ht)
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Results: Azimuthal Anisotropy (Jets)
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Results: Jet Substructure
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Summary and Outlook

e Modified Kernel to extend the transport coefficients at low T.

e Incorporation of partonic interactions in the hadronic phase.
Initial-state effects drive the v, trend; extended path length improves
agreement.

Framework tested against R
Apply to small systems.
Constrain the fugacity factor.

Bayesian extraction for higher-order F(T).

AA? V2, Zg’ I’g.
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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

Debye Mass Squared vs. Temperature
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[Kumar, A, et al. (2023) Phys. Rev. C,

No Nuclear Effect (Jet)
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Evolution Equations

—E

* Medium-induced gluon radiation: » Multiple gluon radiation during each time
, dNe step is allowed:
<Nq> — At/di’dklm P(’n,) _ <Ng'>n€_<Ng>
n.
e The gluon radiation spectrum from Higher- » Probability of gluon radiation
Twist

Pinel =1- 6_<Ng>

dNg  20,CadoPu(z)k4 2 (t E ti)

d:l?dkidt B W(ki + x2m2 ) 27y p'ud,ufa (ZE,p) — ECineH—el
rp= 20 Pity = Pi(L = Pia) + Pha
1+z°M
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Jet transport coefficient

2F L. .
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Evolution Equations

m d’p; d’ps d’p g
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Considering the scattering particle in a spatially homogeneous system
1 afa o Closs(faafb)
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Evolution Equations

(p)

d3
Screening Mass = g>N¢ / p f
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