Open charm angular correlation studies
at LHC energies Do
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Analysis method Results
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Femtoscopy of identical charged pions at top SIS100 energy using UrQMD data
@ lFaculty Somel’l Gope g;

of Physics

orrnysies Faculty of Physics, Warsaw University of Technology, Warsaw, Poland

Femtoscopy in heavy-ion collisions probes the space-time extent of the particle-emitting
source at kinetic freeze-out
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Results & Summary
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Outlook:

Next step is to replicate-the same CF calculation using CBM tracking detectors
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Clearly seen the k. dependent radii for both

pion pairs

The k_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
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Pion femtoscopy with Lévy sources in

Xe+La and Be+Be UrQMD collisions |\ OTVOS ORI
UNIVERSITY
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bution NA61 Ar+Sc results f

Femtoscopy is a tool to measure spatial * The Lévy stability index o

L] . . .
* Investigation of the pair source of pion el B e

Xe+La and Be+Be collisions using the UrQMD D i intervals and as an energy-
2

. . model. v "y dependent average, with
O I rS WI -I- h U rQ M D Lévy Distribution: A generalized stable distribution N ) systematic uncertainties
characterized by power-law "heavy tails.” Correlation indicated by colored bands.
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« Using Lévy source function

The UrQMD model, system of collision and energy
* UrQMD is a microscopic transport model for high-energy function of /sy, i
nuclear collisions, simulating the dynamical evolution of Be+Be and Ar+Sc collisions,

4 ‘
[ J C O I ' I O rl S O I I Of X e + LO O ' l d A r+S C the hadronic phase. Here We have simulated the system of compared to Gaussian,
SPS. Cauchy, and critical

Here we collided Xe+La on 13, 19, 30, 40, 75 and 150 GeV/c endpoint predictions.
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* Lévy stabilityindexoccas a

and Be+Be on 150 GeV/c !
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Energy: Decreases as
collision energy rises
Physics: Lower a
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stronger Lévy walk
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flow) O Simulation trends
Energy: Higher energy O e : contrast with some
leads to a larger source N N - experimental data
size > : 3 3
System size: The BeBe i S —— 1 10=10% Analisys results for 4
source is significantly * Trend: Shows a slight
smaller than the XelLa increase with my, then
source ! flattens out
Analogy: Follows the N ) Energy: Minimal

behavior of an expanding

by : . dependence on
* Physics: Reflects the system
Il XelLa150A GeV source, similar to Y Y collision energy

hydrodynamic models lifetime and expansion
[CXelLa75A GeV LIty velocity Bias: Values are
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missing weak decays
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-XeLa1 9A GeV Correction: "True"

Simulations used UrQMD [1, 2] to values would be 3
e 3 * Meaning: Source coherence
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get the expected: R incrases due to
having a bigger nucleus, just like a

where F7'5 (ne beam energy, my is the nucleon mass

Conclusion: Itis important, to
compare with "real " collision results

Check out my poster for more!
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Briefly

* Consistent difference in experimental data and models
* Can be explained by Coulomb interaction?
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QGP femtoscopy in ATLAS

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.
- Itis 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
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energy loss of ~1.10
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Three peaks shown here
correspond to different
particles (kaons, pions,
protons). Their
expectation values are
decreasing in higher
momentum ranges.

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

sufficiently small momenta)

collisions

(provided
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Comparison of fitting source images
and correlation functions
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Hydrodynamic solutions with Lévy distributions

Bence Szentkuti

Shape of QGP?

e Traditional hydro wisdom and solutions: Gaussian sources

* Observations: Lévy distributions

* Challenge: hydro predictions hold, but power-law tails appear!
e (Can we create a Lévy-hydro model?

Yes, we can!

Pair distribution Ter fitted values

Check out my poster if you want to see:
* a 1+3 D hydrodynamic solution B
1 3 g 135
* and it’s short analysis 5] EEETITTTITTTvsrnren ) I
. K=0.14 GeV l51eeeecoscsccsscsccssece 1;0
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Hydrodynamic solutions with Lévy
distributions

Bence Szentkuti
ELTE Eo6tvos Lorand University, Budapest, Hungary
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Relativistic hydrodynamics for perfect fluids

» Energy-momentum conservation and continuity

“ My poster

+ We assume constant freeze-out: 1 — 1,

What is the shape of the QGP?

v

Measurements

@ + Sources followina Lévy-stable distributions are
Sou

8,T™ = 0,8, (nu*) =0 rce function

+ Existing solutions predict sources with gaussian P + ¢gisintroduced as a regularization parameter
. _ uk uk
density profile (a = 2) « S(x,p) = Nn(x)exp (_ ?;fl(_x)) %5(.{0 —7)
*+ R 2~mg scaling is predicted . . . . .
! _ l » Describes density of particle creation in phase —
" «R...scales only with my r space Investigation of parameters

= Regardless of particle type (m, K, etc.) . DECE}'S with power-law

* Does the solution maches reality?

Possible resolution w + We can check using the transverse momentum distribution N, (p,):

= Calculated from S(x,p), along &-V grid
= Experimentally known T.g is the inverse logarithmic slope

+ Hydro-model predicting Lévy-shapes
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Tt fitted values
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« D(r,K)=[d*pS(p+7/2,K)S(p —1/2,K) T
* Proportional to measured correlation functions
* Can be fitted with L(a, R, 7) = Typical values are >1 GeV, but in experiments =0.2 GeV X
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