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We propose a data driven event-mixing scheme to control the 𝑵𝑾 fluctuations

Verification of the method by proton emission in Au-Au simulations at 𝒔𝑵𝑵=2.4 GeV
A. Rustamov, XLII HADES  Collab. Meeting, GSI, March 21-25, 2022 23

Event 1 (n1 charged tracks)

Event 2

Event n1

… Mixed event 1

randomly selected one trackrandomly selected one track

randomly selected one track

event quantities (centrality)

Event 2 (n2 charged tracks)

Event 3

Event n2+1

… Mixed event 2

randomly selected one trackrandomly selected one track

randomly selected one track

event quantities

n1
 e

ve
nt

s
n2

 e
ve

nt
s

𝜅!(𝑁")
𝑁" ! =

𝜅!#$%&' (𝑁$)
𝑁$ !

−
1
𝑁$

−
1
𝑁"

𝜅!(𝑚)
𝑚 ! −

1
𝑚

𝑖 - particle type, 𝑚 - number of charged particles per WN
similar expressions for 𝜅!(𝑁") (n = 3, 4 …)
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Bias term, vanishes for Poisson P(m)

Charged particle multiplicity per 
WN, input to simulations 

Distributions of 𝑁", input to 
simulations, from Glauber MC

Fluctuations of 𝑁" from mixed 
events vs. input values

Fluctuations of net-particle numbers, encoded in cumulants 𝜅!, probe the phase structure of hadronic
matter via derivatives of pressure "𝑃 with respect to the chemical potential �̂�. However, in experiments
wounded nucleons (WN) also fluctuate e-by-e leading to non-vanishing 𝜅! 𝑁" . Hence, fluctuations of
𝑁" have to be accounted for in order to extract 𝜅! from the measured 𝜅!
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