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search for the QCD critical point

v' Lattice QCD calculation has predicted that phase transition
around ug=0 is “smooth crossover”.

v We search for the 1st-order phase transition and the critical
point.

v" Fluctuations of conserved quantities are considered to be a
powerful tool to search for the critical point.

Beam Energy Scan@STAR (~2014, 7.7-200 GeV)
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autocorrelation & centrality resolution effect L USTAR +

5
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v' Current centrality determination is based on multiplicity at mid-rapidity, excluding
particles of interest.
Refmult3 : multiplicity in | n 1<1.0 excluding protons

Current centrality may be biased by autocorrelation.

v" Autocorrelation makes fluctuation smaller.
v" Worse centrality resolution makes fluctuation larger.
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motivation

Event Plane Detector (EPD)
v' A new scintillation detector installed in 2.1 < | n| < 5.1

v Consist of 16 rings x 24 segments in phi in East and
West side each

Event Plane Detector
v’ Expecting to be a new centrality detector with less ~_endcap TOF
autocorrelation effect inner TPC

N C gy =57
H&\i gy =9
= v

Goal: | S

OUnderstand autocorrelation effect and subtract it
from measured fluctuations

This presentation:

v'New centrality determination using EPD in Au+Au
collisions at \/syny = 27 GeV.
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EPD performance

v'NMip : gain calibrated energy loss in tile, in units of
I_andau MPV for One I\/HP. . PPGTTSAD?-MIPwenu:51%ovents,29%partk:los

2-MIP events: 28% events, 32% particles
3-MIP events: 12% events, 21% particles
4-MIP events: 4% events, 10% particles
5-MIP events: 1% events, 5% particles
6-MIP events: 0% events, 0% particles

IIIIII

v'NMip integrated in several rings (NMipSum) is used §
for centrality determination. °

g
.

v'In lower energy collisions, also spectators are
measured in the EPD inner rings.

Correlation between EPD NMipSum and
:> multiplicity in mid-rapidity:

Positive correlation in outer rings

Anticorrelation in inner rings
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ADC value
v Summing up all rings will make the centrality
resolution worse.
<inner __ __ __ _ __ __ __ __ _ __ __ __ outer->

NMipMax=6 Au+Au 27 GeV (2018)

NMipSum
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multiplicity(| n [<0.5)
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Glauber model

v'Based on Wood-saxon model and Opp = 33 mb

v Two component model is introduced.

Nsource = (1-—x)

N part

+ choll

e x =0.12~0.13 is usually used in STAR.

v'Negative binomial distribution (NBD) is
employed to implement the source by source

multiplicity fluctuations.

v'To simulate EPD-NMipSum, Landau fluctuation

is added to each particle.
nHit
NMip= ) dE
i=1
« dE: energy loss per particle
according to the Landau
distribution
« nHit: number of hit to the tile
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# of events

centrality determination

v’ Centrality can be determined for each bin to have equal number of events based on
multiplicity.
v Trigger efficiency was measured to be 80-90 % in previous analysis.

data/MC

<10-20 % dropped.
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Refmult3corr :

STAR, Au-+Au 27 GeV (2018) multiplicity in | n [<1.0
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centrality resolution
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multiplicity distributions L
v The shape of multiplicity distributions are different especially in low multiplicity.

v Trigger efficiency seems to be different between EPD and TPC, but it should be
equal for the same dataset.

v' The difference can be caused by spectators.
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conclusions

Summary

v' To understand fluctuation results, centrality resolution of the EPD should be
investigated.

v’ Without considering the effect of spectators, the impact parameter resolutions of
EPD 7-16 and TPC Refmult3 are almost the same.

v’ Impact parameter resolution becomes worse when only outer a few rings are used for
centrality determination.

v'Conventional Glauber+NBD assuming two-component model does not fit the
measured EPD NMipSum, especially at low multiplicity.

Outlook
Oimplement spectators in Glauber fit
ONet-proton fluctuation measurements with EPD centrality
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EPD centrality resolution
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impact parameter and N, distribution AR %
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Model including spectators

STAR ¢

REpd7to16
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Glauber fit to EPD13-16
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