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NA61/SHINE experimental setup

Data samples:

e Pb-Pb@ p,.,,=13AGeV/c
e data from 2016 physics run
e DCM-QGSM-SMM x Geant4
M.Baznat et al. PPNL 17 (2020) 3, 303
Subsystems
e Multiplicity: TPCs
e Spectators energy: PSD

Beam

(

Target

~13 m

\ertex magnets

/ VTPC-2

4

PSD

projectile
spectators




Correlation between energy and impact parameter
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The results of simulations of fully reconstructed data show a strong correlation between the energy
deposed in the PSD detector and the impact parameter



The Bayesian inversion method (I'-fit): main assumptions

. Relation between energy E and impact parameter b is
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Dependence of the average value and variance of
energy on centrality
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The average value and dispersion of energy from the DCM-QGSM-SMM model are well described by polynomials



Reconstruction of b
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Good agreement between fit and data in wide energy range

6



18000
16000

dN/dEpgy

14000
12000
10000
8000
6000
4000
2000

0
1.5

Data/I"-fit

0.5

The method reproduces the energy distribution well.

Fit results for NA61
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The distribution width of the impact parameter
increases in the peripheral region

The difference in the peripheral region is due to the trigger efficiency



Centrality determination in the FIX-target experiments
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The cross section as a function of Ntracks for minimum bias (blue

symbols) and central (PT3 trigger, green symbols) data in comparison https://arxiv.org/abs/1712.07993
with a fit using the Glauber MC model (red histogram).



https://arxiv.org/abs/1712.07993

MC-Glauber based centrality framework

Evaluate N.: Call
N,=N NBD(p,k) X N_x g(a.)

MC Glauber data

Evaluate y?

part

Build multiplicity
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z 10
Input multiplicity Minimize 2 to find
distribution a, W, K

NBD — negative binomial distribution
Parameters of the fit:

« o - coefficient in efficiency function

* n—mean multiplicity value

« k—width of the multiplicity distribution, can be
This centrality procedure was used in CBM, NA49, and NA61/SHINE: connected to the fluctuations

I. Segal, et al., J.Phys.Conf.Ser. 1690 (2020) 1, 012107

Implemantation for MPD: https://github.com/FlowNICA/CentralityFramework
P. Parfenov, et al., Particles. 2021; 4(2):275-287 9



https://github.com/FlowNICA/CentralityFramework

Data/MC-GI

Comparison with MC-Glauber fit
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Good agreement between fit and data.
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There is agreement within 5%.
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Impact parameter distribution in centrality classes
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The difference in the width of distributions
increases in the peripheral region

11



Summary

* A new approach was proposed for centrality determination with

energy of spectators
* Centrality determination procedure was tested on NA61/SHINE data

* The results are in good agreement with the classical approach based

on the MC-Glauber method

12



Thank you for your attention!
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Correlation between energy and impact parameter(Fit)
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NA61/SHINE experimental setup

PSD detector layout
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