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Hadron pT spectra are fitted
with Blast-wave model in order
to extract (T,,,, B) parameters.
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Directed flow (v,)

Phys. Rev. Lett. 112 (2014) 162301
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reaction plane
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Equation of State
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arXiv : 1608.04100, STAR, QM15
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Directed flow (v,)
in Cu+Au at RHIC

pressure gradient from
asymmetric system :
Non-zero v, at n~0

Possible E-field effect :
Charge dependent v,
Av, = v {h*}-v, {h}

beam view
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Reaction
plane
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g/ --- via strong B-field ---
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Small vs Large system

--- indication of elliptic flow (v,) evolution ---
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pAu, dAu, 3HeAu at RHIC

--- interpretation works with hydro-dynamics, transport model ---
--- new dAu data taken with beam energy scan ---
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- hadron mass dependence from hydro
- quark number scaling from coalescence
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Silicon Vertex Detector
(VTX) upgrade at PHENIX
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3rd order (triangular) event anisotropy (v,)
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Anisotropic shape after expansion

Elliptic and Triangular shape at freeze-out
remained (2"d) and/or reversed (3)

Phys. Rev. Lett. 112 (2014) 222301
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side view size

qT-side : RT-side

depth + time duration
qT-out : RT-out
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Shape and flow relation to the jet modification

PHENIX preliminary
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Jet quenching (high p; suppression)

--- partonic energy-loss : R,,(mt%)<1 ---
--- penetration of direct photon : R,,(y4")=1 ---

PRL109 (2012) 152302, PRC 87 (2013) 034911
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ydi*-hadron and Jet-hadron correlation

h --- re-distribution of the lost energy ---

PRL 111 (2013) 032301
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Jet energy imbalance via energy-loss

--- visible, but smaller than at LHC ---

Jet with higher p; cut

: visible

Jet with smaller cone : visible
Jet with larger cone + lower p; : not
c 0.22r
9o o2F- STAR, ISMD16 o pp HT ® AuAu MB p’">2 GeV
g - O pp HT ® AuAu MB Matched
IC 0.185 Piy>02 GeV
- ® Auu HT p’">2 GeV
0.16 - "’Q ® AuAu HT Matched p*“>0.2 GeV
0.14 gl F T Au+Au 0-20%
0120~ P Anti-K . R=0.4
- —e—
(RIS j: : +
i R=0.4
0.08f
0.06/— i% Preli
Doab. P2 GeVp20 Gev reliminary
002 C pSe(pts0 GeV)>10 GeV
Fl 1 1 l I I 1 1 1 J I l 1 1 1 1 U s
% 0.6 0.7

QGP at RHIC, INPC2016, 11-16/Sep, Adelaide, Australia

| A

A =

Event Fraction

Leading Jet,
(P14)

PT,1 PT,Z R=0.2 /R=0.4
P. +P High / Low p;
T,1 T,2
Sub-leading Jet,
Anti-kr R=0.2, pr.1>16 GeV & pr2>8 GeV with preut>2 GeV/e (pT'Z)
0.22-
F O pp HT ® AuAu MB Matched
0.2F
~ STAR, QM14 —
gie ® AuAu HT Matched p:*'>0.2 GeV
0.161— ; e
0142 + + R=0.2 Au+Au 0-20%
0.12f— + Anti-K R=0.2
0.1
C B N
0.08 E . ﬁxgreliminary
0.06 \
0.04 E_ ;“"(p:_"'>2 GeV)>16 GeV :g:
- SubLead(pcu(>2 Gev)>8 GeV %E_L
0.02|— T T
b o L e L L T
0 0.1 0.2 03 0.4 05 0.6 0.7
Al

Shinlchi Esumi, CiRfSE, Univ. of Tsukuba

18



Thermal photon yield and flow at Low p;
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V3

- Rya~1 and v,~0 at high p; prompt photon
- Large photon yield from early stage

- Large photon flow from later stage

- Bremsstrahlung with early B-field...

- New data from STAR arXiv:1607.01447

with somewhat smaller yield...
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Sudden change of
correlation length is
expected at phase
boundary close to
critical point.

Fluctuation (shape of
the distribution) will
be affected especially
for the higher order.
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Possible critical signature

L

. So critical
\ \\ . t
~», poin

large errors : comparable to the critical signal
need for Beam Energy Scan Phase 2 (2019-)
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Beam Energy Scan 2 @ STAR Jet @ sPHENIX

upgrade
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Summary

e Collective flow

e Jet quenching

e Correlation &
fluctuation

e Beam energy
dependence
(Critical point :
10~40GeV?)
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O Quark-Gluon
O O Plasma

| M. Kitazawa,
E}’?Ssrgmc H. Sako, et. al.

Compact Stars /U/} (J-PARC-HI LOI)
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