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Heavy quarks, because of their large masses, are 
produced at the early stage of a collision.

For N+N collisions, that is before the QGP phase.

• They witness the whole evolution of the system!

High masses also influence quark production and 
fragmentation processes in unique ways.

• Angular correlations are sensitive to 
these processes.
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Analysis method
Angular correlations :

Results
Overview of results from ALICE analyses of 
azimuthal correlations between:

• D  – charged particles,

• Λc – charged particles,

• Λc – protons.

Visit my poster to learn more!
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Data sets: UrQMD MC data (2M)
Pbeam = 12 AgeV;
Centrality: b= 0-6.7 fm/c
pT: [0.05, 2];

: [0.5, 3.5];ɳ
(CBM ɳ-pT acceptance)

k
T
 binning:

0.15-0.20 = 15 %
0.20-0.25 = 14.6 %
0.25-0.35 = 22 %

0.35-0.50 = 15.7 %

Femtoscopy in heavy-ion collisions probes the space-time extent of the particle-emitting 
source at kinetic freeze-out

P1(p) = single-particle probability distribution (correlated)
P2(p1, p2) = two-particle joint probability distribution (uncorrelated)
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Femtoscopy of identical charged pions at top SIS100 energy using UrQMD data
Somen Gope
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Results & Summary

 Clearly seen the kT dependent radii for both 
pion pairs

 The kT dependence behaviour indicating that 
particles with higher transverse momentum 
are emitted from a comparatively smaller 
and more rapidly expanding source region 

 This behavior reflects the space-time 
dynamics and collective expansion of the 
particle-emitting source in heavy-ion 
collisions

Outlook:
Next step is to replicate the same CF calculation using CBM tracking detectors
and reconstructed data

2
Workshop on Particle Correlations and Femtoscopy, Budapest, Hungary, May 18-22, 2026

I would like to thank Prof. Hanna Zbroszczyk for her continious support and guidance
I also would like to thank Dr. Daniel Wielanek for his support
The authors also acknowledge the Grant of National Science Centre, Poland, No: 2020/38/E/ST2/00019 and WUT-IDUB Research University Excellence Initiative



PION FEMTOSCOPY WITH LÉVY 
SOURCES IN XE+LA AND BE+BE

URQMD COLLISIONS
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IN A NUTSHELL
• Investigation of the pair source of pion

pairs with UrQMD

• Using Lévy source function

• Comparison of Xe+La and Ar+Sc 

results

Check out my poster for more!

Phys.Lett.B 876 (2026) 140423



The effect of Coulomb 
interaction on Lévy source 
parameters in high-energy 

heavy ion collisions
Kristóf Csiki1,2
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Briefly
• Consistent difference in experimental data and models
• Can be explained by Coulomb interaction?
• Simulation framework to investigate
• Strong dependency on particle multiplicity
• For more information check out my poster!



- QGP femtoscopy helps us verify the hydrodynamic theories of early universe 
evolution.

- The Hanbury-Brown and Twiss (HBT) QGP radius calculation method requires use of 
identical particles

- Mostly pions from central collisions
- For low momentum regime, energy loss dE/dx can be used for PID

- The open question was if high track multiplicity will affect the the application of the method
- Ultra-central PbPb collisions maximize the overlap area of QGP. This saturates the 

geometry, a factor that this analysis is sensitive to.
- It is easier to pinpoint the intrinsic final state interactions of QGP and measure parameters such 

as speed of sound.
- Computational challenge (very high multiplicity)
- The ATLAS dE/dx sensitivity constraints us to lower momentum regime (p < 0.7)
- The results shown here will provide a basis for further HBT analysis of central PbPb 

collision events

QGP femtoscopy in ATLAS
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Three peaks shown here 
correspond to different 
particles (kaons, pions, 
protons). Their 
expectation values are 
decreasing in  higher 
momentum ranges.

99.5% purity is 
maintained below the 
energy loss of ~1.10 
MeVcm2/g

A function which is a 
sum of three 
exponentially modified 
Gauss distributions is 
fitted for each of the 
distributions.

dE/dx-based PID is possible in ATLAS for 
ultra-central PbPb collisions (provided 
sufficiently small momenta)



Comparison of fitting source images 
and correlation functions

EPOS3 
data

Fitting the 
source function

event by event

Add Bose-Einstien 
corr. with CRAB

Averaging the 
parameters

Fitting the 3D 

correlation function

Lévy source 
parameters

Máté Szilágyi      2026/05/18

Analysis

❖ Data: sNN = 200 GeV  Au+Au collisions generated by EPOS3
❖ 𝜋+ 𝜋+ correlations in the 0-10% centrality class

Results

❖ Trends fit well the other analysis

❖ α values consistently smaller in case of corr. function fitting
❖ But there are still questions:

▪ Why this waving trend appears? (Event mixing of CRAB?)

▪ Why the large systematics and fitting errors?

arxiv: 

2511:01808

My work:

18th Workshop on Particle 
Correlations and Femtoscopy

Calculate source 
integral numerically



Hydrodynamic solutions with Lévy distributions
Bence Szentkuti

Shape of QGP?
• Traditional hydro wisdom and solutions: Gaussian sources
• Observations: Lévy distributions
• Challenge: hydro predictions hold, but power-law tails appear!
• Can we create a Lévy-hydro model?

Check out my poster if you want to see:
• a 1+3 D hydrodynamic solution
• and it’s short analysis

Yes, we can!



My poster
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