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OCD phase diagram (Exp. & Theor. Studies)

Quark-Gluon Plasma

3u=50 MeV in Asym., g, /g_=0.2
BH: Shen EOS, 40 M___
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Highest Density Matter at J-PARC ?
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375 OCD 55

RHIC, LHC,
Early Universe

T \ Lattice QCD

QGP
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(p, T, Y, ) during SN, BH formation, BNSM
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OCD —RIFEFEIZ1ES EOS D softening
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Neutron Chemical Potential in NS

s A appears in neutron stars it E, (p=0) =M ,+U < p_
s U, in yEFT (2+3 body) is stiff.
s But p_is larger with TLOK+2M , constraints

L, in NS matter
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Neutron Chemical Potential in NS

# Neutron Chemical Potential

# Single particle potential
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Isospin & Hypercharge Sym. E in quark matter

# Two types of vector int. in NJL — Isospin & Hypercharge Sym. E
X -Wu, AO, H.Shen, PRC to appear (arXiwl 806.03760)
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Dynamically Integrated Transport Approach
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New Data from LHC-ALICE

AA scattering parameters REPULSIVE ATTRACTIVE
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FDERDERE
s Qp fHBS (dibaryon DFEZHFF, HAL QCD+C0ulomb )
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s =p fHBE EN REBIREBELTO HRLFIE?
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Correlation Function with Coupled Channels

# Contribution of the source in other channels K~
4
Z / dr Sﬁ ‘@D ’
— T
- Asymptotlc wave function Source fn. 5

K. Miyahara, T. Hyodo, W. Weise, Phys. Rev. C 98, 025201 (2018),
arXiv:1804.08269.
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o RYOMLEEEZEZET PNIL (AL ERIEDHY )
c.f. Thimble: Mori, Kashiwa, AO, PLB781(°18)688

@ 1+1 RIT QCD

@ 3+1 Rt QCD DiHFFE MR, Heavy-Dense Limit, Hopping
parameter expansion, ....

@ 3+1 RIT QCD (/NEHHEF)
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o BRTTE HITIE Ave Phase Fact.
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E.g. Alexandru, Bedaque, Lamm, - 10!
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RHIC [ZH1B32DDEE

s RHIC (Relativistic Heavy-Ion Collider)

@ 2000 EALEREBLTNSESNF HREINESR

o VA= IWN—A>-TFS5XT (QGP) £HF (IF(F) R
s 2D70FKE (1): WS QGP

o MENENRKSZLERTI, QOGP [XIFIXTLHRME (/s ~ 1/4n) 6
— BIRILFT—THREEH g (XMENITEDICZ,
INSTEFE B HRITENER
RHIC EZ@RIDHSHEIFH—IZT,
t

“If a miracle happens and the
system thermalizes at around t~(0.5
fm/c, hydrodynamics will work

to describe the evolution of QGP.”

z ‘ A miracle happened ! I
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RHIC [ZH17B2DDEE (cont.)

s 2DNEE (2): BULVEBEMHL
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CGC Glasma | QGP , Hadron Gas

I I I I

=0 CYM 1=1  Hydro t=71 _ Hadron t=1_
+Jet +Jet Cascade
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725 )L X35 D Husimi-Wehrl entropy
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» BN -BEAZRANT, b T—2% 91
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*» FYBRERNGRALEDHD
o HHRIGORIE
» RE, HHBTCOMZERBEMES,
s HiR
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@ Phys. Rev. A,B,C,D.E DL TIZHIXEHT,
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Thank you for your attention !
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(p, T) during SN & BH formation

100 Sfi]-lﬁ | | Shen EOS
30 a 5 _ + hyperons
E 60 f I.f'f - 1'“‘:-:'””]*’{]3:10 Yo -
E 4 ?1"-.. BH R."\._ h"n_.
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/ /o N 1% -
1,07 T e~ 1% ~.
R
Y — sN 0.1 %:
0 0.1 0.2 g.S 0.4 0.5
pg (fm ™)

Ishizuka,AO, Tsubakihara, Sumiyoshi, Yamada, JPG 35('08) 085201,
AO et al., NPA 835('10) 374.
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