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Energy Loss in Light lons

Predicted energy loss effects

due to QGP formation in light ions

have been experim

entally confirmed.
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Energy Loss in Light lons
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From Large to Very Small Systems

uss et al. - 2007.13758
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In general, do we have good theory control of jet quenching towards smaller systems?



Radiation Spectrum Improvements

Semi-analytical way to combine multiple soft scatterings (HO) + rarer hard scatterings (DGLV)

Improved Opacity Expansion (IOE)
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Short Path Length Corrections to Single Hard Scattering
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Role of Elastic Energy Loss
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Path length dependence of energy loss (~L) becomes relatively
more important than radiative (~L2) or strongly coupled (~L3) in smaller systems.
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Jet Suppression in OO
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Energy Loss in Pre-Equilibrium Phase

Kinetic theory attractor to estimate
energy density before hydro time.
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Energy density from IP-Glasma to
estimate heavy quark transport coefft.
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Energy Loss in Pre-Equilibrium Phase

Vlasov-type equation with Glasma evolution Non-equilibrium kinetic theory
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Jet Suppression with Color Coherence

Phenomenology at
/ RO ~ 1 Mehtar-Tani, DP, Tywoniuk - 2101.01742, 2402.07869

Picture now developed systematically
within EFT framework:
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and some more
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Color Coherence Effects vs System Size
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Color Coherence Eftects in Jet v»

Smaller

1 o -9

/ Less quenching per se (only effect in single color charge).

Smaller traversed length

\4 Less quenching due to smaller resolved phase-space.
(Unless R<B¢, both for Lin and Lout!).
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Color Coherence Eftects in Jet v»

1.4 + pd ~ 50 GeV R=0.2 wem _
- R=0.3 Does jet v follow scaling based
e, p R=04 on color coherence?
1.2 7 . R=05 ]
o R=0.6
1
‘& . s Experimental
* estimation of 6" (dN/dy, (pr))
0.8 - 1 4 R §
AuAu A a ————
PbPb AN e
0.6 + 00 - e fa) ----
0 0.5 1 1.5 ) 2.5 35 e
6’: (dN/dya <pT>)/R _ flz) = 7.28270419 _ 0,117 .\.\\'\.'
01 S h
Mehtar-Tani, DP, 100 1000

DP & Takacs - 2509.19430 v = (dN/dy)/ (pr)>>

Tywoniuk - 2402.07869



Direct Access to Medium Response

CMS - 2507.09307
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CMS - 26021043 Diffusion Wake in Dijet Events
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/-Hadron Correlations in pPb CMS - PAS HIN.26.007
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Applying Energy Loss Models in pA

pA events are well described by hydrodynamic explosion.

Can we apply jet quenching as if there was a QGP droplet?
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Applying Energy Loss Models in pA

pA events are well described by hydrodynamic explosion.

Can we apply jet quenching as if there was a QGP droplet?

Azimuthal
Anisotropies
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Azimuthal Anisotropies without Energy Loss

Consider non-local propagation effects: quantum phase shift + medium geometry.

l ' ' I

Toy model in QM with constant electrostatic potential.

No energy loss, just modified dispersion relation.
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Azimuthal Anisotropies without Energy Loss

Consider non-local propagation effects: Wilson line + medium geometry.
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Summary

Energy loss modeling in smaller systems calls for ingredients (sometimes) overlooked in larger systems:
—p Elastic energy loss (easy, but need to include recoils for substructure)

Energy loss in phase (hard, but a lot of progress)

—# Color coherence, or, can the medium resolve the jet? (ideally within EFT)

QGP response to jet passage can now be measured. What can we learn?

When do large system tools become inappropriate?
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