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High-energy heavy-ion
accelerators :
AGS/RHIC at BNL (New York)
SPS/LHC at CERN (Geneva)

From few GeV to few TeV
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Experiments at RHIC and LHC

PHENIX
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Nucleus-Nucleus collision
hadronic-cascade simulation
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Chemical freeze-out and Baryon density

Phys. Rev. C 96 (2017) 44904
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Baryon density increases with Baryon density is also known to have a peak
decreasing beam energy. at about 8 GeV based on transport models.
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Blast-wave fit at kinetic freeze-out

Phys. Rev. C 96 (2017) 44904
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0.1

v, evolution
with beam energy
and quark coalescence

e Squeeze-out and sign change

e Mass splitting from hydro expansion
e Number of constituent quark scaling

Phys. Rev. Lett. 116 (2016) 062301
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‘ System shape and jet modification ‘

side view size
Or-side - Rr.side

depth + time duration @ @

qT—out : RT-out

Au+Auys,, = 200 GeV 30-40%

PRL112 (2014) 222301 pL ® p2=4-10® 1-2 (GeV/c)

7T

[ Au+Au 200GeV H=s I H=0 ] STAR preliminary =

~radial axis = 1/N'dN®/dA

n=2

S >

5F T I /op N (\\.
2 /\/\0

[fm?]

- - 0-10% +20-30%
[ —SYs. emror

2
L

R
x

%

10 W
2 0 2 2 0
¢ -, [rad]

TCHoU member meeting, 22/Nov/2018, Tsukuba Shinlchi Esumi, Univ. of Tsukuba, TCHoU

3t

trigger :'—287-“<¢s<:§ =



Jet shape modification

" re-distribution towards lower p; region
“re-distribution towards wider angle
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Directed flow v, slope and source Phys. Rev. Lett. 120 (2018) 62301
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Lambda longitudinal-local polarization
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Net-proton as a proxy for conserved net-baryon fluctuation

Phys. Lett. B 785 (2018) 551
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Cheng et al, Phys. Rev. D 79, 074505 ~ Friman etal, Eur. Phys. J. C (2011)
(2009) : Lattice QCD 71:1694 : O(4) scaling functions
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Unfolding of “unkown and critical” net-distribution

test simulation
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6 different 2D-
projections of

4D correlation
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Near future : BES-1l and sPHENIX/EIC
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inner Time Projection Chamber (iTPC)

increase rapidity acceptance
with particle identification and
with better event characterization
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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)
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with more segmentation (eTOF) from FAIR-CBM
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PS, SPS, LHC ALICE THW§ U7 FoCal 7—% =

h',T9 at PSE,___=9GeV
' Mip : 106.72+1.98 Y. Minato (QNP 2018, poster)
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Summary

e Collective expansion
and thermal freeze-out

e Vortical correlation,
chiral magnetic fluid

e Critical fluctuation to
look for critical point

¢ Focal test beam and
mini-Focal in ALICE
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