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Motivation – Does the final 
state remember the initial 
entropy footprint

Can final observables remember the inintal 
entropy-density profile?

• Heavy-ion collisions start with fluctuationg 
initial geometry

• Standart observables do not capture the full 
profile

• Goal: define entropy-based initial-state 
classifiers
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What is the initial-state footprint?
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From a footprint to entropy: how much 
information is in 𝑠 𝑥 𝑦 ?

Input Normalised spacial distribution
Primary sensitivity Geometry and shape
How is the matter structured?
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Why entropy? Connection to high-
density gluon fields
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Classical proxy– Shannon entropy
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Entropies
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Renyi entropy 
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Geometric correlations
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System studied

• pp pPb OO PbPb at LHC
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System size dependence
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System Separation
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From initial state to observables

VISHnew
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Spherocity S0,

Flow v2



Transverse Spherocity

L.Oliva et. al arxiv:2204.04194
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Initial Renyi entropy leaves an imprint 
on final spherocity

• At fixed Nch the correlation between Sq and spherocity S0 indicates
sensitivity beyond trivial multiplicity
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O+O and pA

• q-dependence of correlation initial entropy and 
final observable - r(Sq,S0) is visisible for O+O and 
almost flat for PbPb preliminary
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Conclusion and outlook

• Entropy observables compress the initial profile 
into event-wise classifiers

• Shannon entropies Sprofile , Sq probes core-tail 
structure of the initial state

• OO and pA are especially interesting intermediate 
states

• Shannon entropies are useful to build classifiers to 
select interested events, as an example for QGP 
trigger
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Thank you for your attention!

Where does new classifier can be
applied – online data selection!

CNN based QGP trigger
https://arxiv.org/abs/2605.26280
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