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The STAR experimental setup
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Chemical freeze-out and Baryon density
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Baryon density increases with
decreasing beam energy.
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Baryon density is also known to have a peak
at about 8 GeV based on transport models.
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Blast-wave fit at kinetic freeze-out ‘

STAR, Phys. Rev. C 96 (2017) 44904
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‘ Large directed flow of open charm and A. enhancement
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‘ Elliptic flow extraction in small system

Beam energy scan with d+Au collisions at RHIC, Multiplicity- (initial density-) dependent
elliptic flow is observed in small systems with two extreme non-flow subtractions.
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Di-jet asymmetry and hadron-jet spectra
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‘ Jet quenching/modification and relation with v,

trigger direction
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Directed flow v,
in asymmetric system Cu+Au

STAR, Phys. Rev. C 98 (2018) 14915
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‘ Source ﬁlt Via HBT W.r.t. (I)l plane ‘ M A Lisa et al. New J. Phys. 13 (2011) 065006
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Global polarization
via Lambda decay
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The Fastest Fluid

by Sylvia Morrow
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STAR, Phys. Rev. C 98 (2018) 14910
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Lambda longitudinal-local polarization ‘
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Net-proton as a proxy for conserved net-baryon fluctuation

STAR, Phys. Lett. B 785 (2018) 551
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6t"-order cumulants
of net-proton and
net-charge

Higher-order cumulants are expected

to be more sensitive to the critical
fluctuation than lower orders.
Even more statistics needed though ...
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RUN17 | 500 GeV p+p

54 GeV Au+Au
RUN18 | 200 GeV Zr+Zr, Ru+Ru STAR detector upgrade
27 GeV Au+Au for BES-II

Fixed-target test run

RUN19 | 14.5-20 GeV Au+Au
RUN20 | 7-11 GeV Au+Au
RUN21 | Fixed-target runs Event Plane Detector (EPD)

Sectors

OQuter Field Cage TPC “ﬂ‘

& Support Tube

’/
’/
‘4

¢ z=0 gt
. +
iTPC > ooz EPD

upgrade D Q
ALY
N

Support—Wheel

TPC inner sector readout Endcap Time-of-Flight Fixed-target mode
with more segmentation (eTOF) from FAIR-CBM
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Summary
QCD Phase-Diagram
e Collective expansion and % 200 m( LHC and
thermal freeze-out = 2| RHIC(200GeV) Quarks and Gluons
* Flow correlation with jet - S S ——
quenching, energy loss g § (BES2) at RHIC-STAR
e Vortical correlation, chiral It
magnetic fluid 8. 100} l
e Critical fluctuation to look §
for critical point
e BES-II plans for fluctuation,
vorticity, CME and v,
0 1 . /
Nuciel Net Baryon Density
v& sEemRryy—  G% RIK
@9 @@ Tomonaga Center for the History of the Universe University of Tsukuba
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Back-up slides
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Beam Energy Scan Il @ STAR

upgrade

vent Plane Detector
TOF

3 27 Ge\L

2019-2022 (BES-Il @ STAR) h oy / _
- ‘ e STAR, BES-II
It

« New forward trigger + ' vent lane ' etector ’ ;‘ S [ aisea®
~

Yin w77

« Very important for flow and fluctuation analyses
— independent from main detector

Temperature (MeV)

VAR STAR, FXT

— reduces systematics (non-flow, centrality)! | soeeeele FAIR etc
. upgrade

— increases TPC acceptance to ~1.5in n
— improves dE/dx resolution

250 500 750 1000
Baryon Chemical Potential pg (MeV)
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‘ Jet quenching/modification and relation with v, ‘

STAR, QM18, APS/JPS2018

Au+Au\s =200 GeV 30-40% P} ® pi=4-10® 1-2 (GeV/c) STAR preliminary

57 — t ynta 157 157 E#dq_ top 20%
—radius = 1/NdN"/dA¢_— EI bottom 20%

4.7

trigger

-7t

. 3n -2n N S N
trigger : s _<=p= triqger trigger : <2< <o trigger : <6 <0

trigger :’-‘éﬁ<¢s<’-8-

e Trigger angle dependence of di-hadron correlation

e Flow subtracted shape shows strong trigger angle dependence.
e More associated particles are seen in @, E.P. direction.

e The effectis stronger in large g, (v,) events.
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‘ Unfolding of “unkown and critical” net-distribution ‘

test simulation

N(gen., particle A)
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N(gen., particle B)
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Eniries 1001600

“§ Exp. output
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N(rec., particle A)

N(rec., particle B)

EMMI workshop
in Wuhan 2017
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Response
matrix

!!E::a
“§ Test Exp. output >°

a 5 10 15 20 25 ab a5

" Diff. of outputs_L:
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“§ Correction to S, [

20 25
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.
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Reversed
response
matrix

m 49 3

'5 After iterations
'

& Ve som
"3
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d5

“i| Correction factor [,

Df > Cf

15 20 25 4 35

volume fluctuation can be included as a part of response matrix
temperature fluctuation could be unfolded via <p;> fluctuation
together with the number fluctuation, which is done in 4D-R.M.
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test sample

mult. corr.

-

temp. corr.

02 04 08 O» 1 12 14 18 1i»

(]
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Q? True

N2 vs T1 |
i;
| MC 1st
& 3

N1 vs N2 T1vsT2

6 different

2D projections
of 4D correlation
(N, N, T, T,)
along with
iteration
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M1 vs M2

True

M1 vs P2 M2 vs P1

the same
iteration viewed
in the measured
coordinates :
(M, M,, P,, P,)

M, =N

Pi = <pT>measured

measured

MC 15t
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o? P MC 12+

O? o ? MC 22t
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4D-correlation (N, N,, T,, T,) plotted as { f(N,, T,), f(N,, T,) }

trans. diff.
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Expanded view, to show the recovery of correlation (T, vs T,)

Trueanswer Inltlal MCtrlaI

180
170f

160

160 170 180 190 200 210 220 230 240 250

20 g 4810 trans. diff. p "
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