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Introduction
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Event by Event fluctuation

Event by Event fluctuation is a powertful tool to explore
the QCD phase diagram and searching critical point.

M Mean \ o . Deviation
N : net charge -+ N. — N_ /\{
r-th non-central moment is defined by S \\ ‘
N | O o
pr' = (N7) s S>0 (T |
/ k<0
n-th order cumulant is written as / | JAyd
n—1 Iz’ | A -. '
n—1 / ~ | ,_,/‘” \;¥_ |
D D () Lo
m=1 S . Asymmetry Kk . Peakedness
5 Cumulant ratios (Independent of volume)
M= o~ = C9 - ~
2
S = Cs K = Ca JM:% SU:% /430'2:%
(02)3/2 (02)2 L 1 2 02 y

JPS meeting 2017/3/18 at Osaka T.Sugiura Univ. of Tsukuba 3



Motivation|
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Theoretically
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D-measure decreases with An .

D-measure decreases when going from peripheral to central.
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MotivationZ

Interesting results of D-measure as a function of Ay were measured

by ALICE at 2.76TeV.

— We measured An dependence of D-measure at RHIC BES

energies (from 7.7 to 200 GeV).

An dependence of 3rd and 4th order fluctuation have’t been measured yet.

— We measured Amn dependence of So(c3/cz2) and k o2(ca/c2).

Earlier studies

® 0-5%
*  20-30%

m 40-50% A
Function Erf’§ 11)

435

-12.5

An=0to 1.6 |2nd (D-measure)

(2.76TeV)
STAR
4th
(7.7 to fixed An=1 (Lgp to tz)
O,KO ;
200GeV) T .o
10
15

JPS meeting 2017/3/18 at Osaka T.Sugiura Univ. of Tsukuba

I-.. ]
ALICE / '

(2014)

- =RERTAINN |
56 10

2030 100 200
VS, (GeV)



STAR Detector

.\ N Time Of Flight
(/4 - TOF Is used to remove
s Ay /{// 7 pile-up events.
N AN Zw| 200GeV
| %‘m% STAR preliminary 10*
T i E 3005— e
Y \\:\.\\\\ L|_é'zsog—
| I 505: 10
. !I» o 200, R
. A pile-up events Refmult
Time Projection Chamber i
- TPC is used to determine centrality and to calculate fluctuation. n=-0.5 “jo n=0.5
. L n=-1 n=1
Centrality determination (Refmult2) 0.5 < |n| < 1
net-charae fluctuation calculation AU 16 AU
7=
n| < 0.5 0.2 < pr < 2.0 GeV/c

Using different kinematic window to avoid auto-correlation.
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Data set
RHIC STAR experiment, Beam Energy Scan, Au+Au

Energy(GeV) B4 11.5 | 145 | 19.6 27 39 62 200
Event 1.5M | 25M | 12M | 15M | 28M | 74M | 46M | 8/M

Corrections

Centrality Bin Width Correction
Efficiency Correction
Charge conservation correction (D-measure only)

Error estimation

- Statistical errors
Estimated by Bootstrap method (100times)

- Systematic errors
Estimated by varying DCA cut, nHitsFit, nHitsDedx cuts

and tracking efficiency from -5% to +5%.
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An dependence of D-measure
Poisson basgline STAR preliminary
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An

D-measure IS Closest to the baselme at
Jsnn=7.7 GeV.

The deviation gets larger at large An and vsnn f

D-measure

* Consistent with ALICE results
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An dependence of So

[¢)]
T

’[{% J. STAR pr(;Iiminary ] g

So/(Skellam)
| M
: il
I
E e
EEER =
Y-
E »—ﬂ-—.—l:'*'_
'—l—:-'**l*-'
e
E—et»-— e
| ol
: —— e
oo
NI
—f-—*—H T
S
L
| hmil
g e
s

Poissontbaseline
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Published data g
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(without 200GeV central collisions) | | - published data
Phys. Rev. Lett. 113, 092301 (2014)
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Am dependence of Kk 0%
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Published data

o KO?2 (calc2) (An=1, shifted to x-axis +0.1, using average efficiency)

- Consistent with Poisson baseline in most of energies,
but deviations more than 2o from the poisson baseline

are seen at 7.7 and 27GeV.
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summary
. Am dependence of net-charge fluctuations (from 1st to 4th order)

are measured in Au+Au collisions at BES energies.

. D-measure decreases at large Arnand vsnn which is similar to

ALICE observation in Pb-Pb collisions at 2.76TeV.
. SO Increase with Anfrom Poisson baseline in all energies.
(without 200GeV central collisions)

. K 04 is consistent with Poisson baseline in most of the energies,

but deviations more than 2o from the Poisson baseline are seen

at 7.7 and 27/GeV.
Outlook

- pT and particle species dependent efficiency corrections.
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Correction method

Charge conservation correction have done in order to the charge
charge conservation and system size effects.

Charged multiplicity
In measured acceptance

T Total charged multiplicity
In all acceptance

It this correction is applied,
D-measure become large.
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Data set

RHIC STAR experiment, Beam Energy Scan
Au+Au 7.7, 11.5, 145 19.6, 27, 39.5, 62, 200GeV

Event selection

Vz| <30

\id <2

|VpdVz-Vz| <4 (39-200GeV only)

Pile up event cut Tof matched>0.46*(Refmult)-10
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Track cut

Analysis

pT
n
nFitPoints

DCA
Track Quality Cut
nhitsdedx

spallation proton cut
Centrality
In|

z-vertex correction

DCA

0.2 to 2 (GeV)
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>20
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>10
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