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With/without pile-up correction on cumulant ratio

Au+Au 3 GeV STAR
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Particle identification and acceptance

Au+Au 2.4 GeV HADES
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Measured (un-corrected) (net-) proton distribution

Au+Au 2.4 GeV HADES

STAR BES1
E L B L L I B B B I TET T T T3
g (c) 14.5 GeV k4 (d) 19.6 GeV F (e) 27 GeV ]
1 1 I . ]
':' T .:' +
- + T []
£ S ST 0 W A f
- i
2 s 5t A ) SR
L E3 L - ) E3 e = E3 e "% 3
30 - 40% “— E e = o ¥ " = o F ot m o
o 1 [ S u .. 1 ) [ ] 1 e A
5 S T S-SR SR
Xo) 1 o+ * 1 w " 1 . "oe ]
e {;':}s&’}e“}.fuﬁ}: }}*}1"} I e FRAR AL I o }=
= + (h) 62.4 GeV (i) 200 GeV 1
% + . + Au+Au Collisions
2 »
N ] A E: * : 0.4 < pt <2.0 (GeV/c)
= H + H + H ;
£ L ! iR ] M<0s :
= + Wy £ a + me e 0-5%
o E3 ’ uoe E3 ot '.. E3 E
=z 3 “+ 4+ 5 e I &+ N i = 30-40% 3
= :’_' + ..'.. "+ 70-80%
+ [ ] + * + 4
Coe it t 'M T o ;
I i L] i ]
III:IIW\\lll\Ti\\Illilggilfllllﬂl\‘&lilll\]:ll\llll\\‘llllwlil
60 -20 0 20 40 60 -20 0 20 40 60 20 0 20 40 60

Net-Proton Multiplicity (ANp)

EMMI symposium: Fluctuation and Correlation, STAR&HADES, 6/Nov/2023, GSI Shinlchi Esumi, Univ. of Tsukuba, TCHoU 6



Tracking efficiency and
response matrix for
unfolding correction
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Test of efficiency corrections in HADES non-binomial correction models
seem to work well in HADES sim.
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Centrality determination

in HADES experiment

P (Nprot, £ Qrw). Unfortunately, such a complete model is not
yet at hand, and we have hence taken the pragmatic approach
to (1) use the centrality selector with lowest correlations and
(2) modify the volume cumulants based on the resulting Ny;
distributions such as to express the correlation-affected Npart

distributions.
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Centrality determination
in STAR experiment

trying to improve the centrality resolution by increasing
the number of charged particle (as much as in the TPC
even in the case of Fixed target mode) excluding protons
with Centrality Bin Width Correction (CBWC)
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Test of Centrality Bin Width Correction (CBWC)
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The results approach to
the CBWC result.

It does not mean the
volume fluctuation is
excluded, as centrality
resolution limits.

Over correction, because
of the use of same
rapidity acceptance
information. (The model
test indicates the effect is
small, though.)
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CBWC only Centrality dependence of cumulant in STAR BES1
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Centrality dependence of cumulant
in Au+Au 2.4 GeV at HADES and models

Models catch the trends of experimental data.
Where is the volume dependence of the cumulant?
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Centrality

dependence of
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The model dependent volume effects are mostly reproduced.
The final results are given without correction.
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Au+Au 3 GeV STAR:
CBWC only

with participant based centrality

. . without volume correction
Centrality dependence of cumulant ratio
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Acceptance dependence of cumulant ratio
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Acceptance dependence of cumulant ratio

STAR BES1: CBWC only
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Beam energy dependence of cumulant ratio
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Summary

HADES and STAR measurements
Experimental pile-up removal and/or correction
Tracking efficiency corrections

Centrality determination and volume fluctuation
Acceptance and beam energy dependence



