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Temperature (K)
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@ T=60MeV ~200MeV
— n PIFHER S THFEHIEM
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Relativistic Heavy-Ion Collider (RHIC) SEB%

8 DA—0-TIN—F>-FTS5XT (QGP)

@ KELGEBREIA—DETN—FMN
FCAHIMSERESh.,
AT ELC-IRRE

o HFEFNEFRINE]
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PEFEPODRGTEDBEREKE]
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BILRIINF—EBAF>RIEED kinematics
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RHIC THM2/=CE, FEEZ MLV EL

8 ph-otf=Cé:

IS—ko (IA—2, FI—7>) BRCGRE RT3
SMEHIELWESNERSNI.

@ IRILT—HBE, REBERORII, FERE., 9+—08Rr—1)2 T,
o KELFBARIZ/N\FAVDOATIEERTELY,

s FrT-7iEE

@ QGP DT FILIF—ELTE

N TLNAN?

o FEWRFHECOHIE, BRTEEHICETSROENEIE ? (Fukushima)
@ AL/ xTEIEEL-OMN?

@ QGP DIEFIIEE A =H? (Kunihiro)

o TELREBEROEIIMSRAFENS/NSE v/ (X

AdS/CFT ®iDBRbHAH ?

(Hata, Suganuma)

@ Ridge & TR FHLIATDOKREDEN ?
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Scaling of v2 of hadrons by Akiba

gbar @ — HMFOBE. HEESILHE
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« More data on v2(pT) of hadrons are accumulated

« When v2/nq vs KE;/nq (KE;=transverse kinetic enery), all data points are
on a universal curve, suggesting that v2 developed in partonic stage
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Perfect or Viscous Hydro ?

- %Qumﬁﬁid)ﬁﬁm (Hirano et al.; Huovinenet al.; Nonaka et al.)
o DHUMNSTHEEIDEZTT Glauber REMNSFEEL-F)HFH
o N\FOUMITEEEER! (Boltzmann) A better
s Lattice QCD — n/s [¥ AdS/CFT X ith oD FBlE consistent (Meyer)

# Viscous Hydro — Color Glass Condensate ( REGEEDEZH TS
s ) & 1/s=0.08 A consistent (Romatschke et al,)

# Viscous Hydro DERBRDHIL ? (Eg Tsumura, Kunihiro, K.Ohnishi)

0.8 W—————T———
i ﬂ [0?{}4 1801] I ideal, Glauber
o7 s [07103717] —8— '5 [ | — ideal, CGC '
06 f ] 3oL |=== 1Y/5=0.08, Glauber .
. ; — — 1/s=0.08, CGC
05 | n/s in LQCD = | [0 smar ]
04 | ] 5 -
] 5 20
03 f T
02 | + -5 " o ﬁ 70— i
0.1 F * V(dm 1
. e o - w1th Vlscous Hy]dro
1 1.5 2 2.5 3 35 D
- g T/T, Meyer ﬁiﬁ@j = pT[GewLuéum, Iéomatgchke

-4 S (- X3
(@) GCOE S oS L, 2009,02/16-18 5
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s Ridge {&1&
* BFRFERTE. HhEAFERICERMFNED (Pvh)
@ RHIC T, HAHTFEAIDzYMRELN>TNRKSIZHZS (VYD)
@ Bjorken #if® — KELSETATAE = RELGRKETOER D EERE
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Jet
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STyNEFEE ?

8 RKEURSETATAE ~ RKELG 2z AMDEEE
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STyNEFEE ?

LEERID A A FIOR
* R ~ BIRILF—TIERFZIE
[MAEERICKYRFIL=T IL—F> D3R ] (Color Glass Condensate)
° HEEHE ~ THA Yang-Mills 5 1DERFERE (Glasma)
— Color Tube ( ASEH (z) ARIDERNEIG 135 ) E.g. Fukushima

@ Jet PIFIXIEFER
— Weibel FREM (BLFHAMMNEEICKYEHIFAEIE) ICXKY

sRLVAS—B#IE

Dumitru, Nara, Schenke, Strickland; Lappi, McLerran; Fujii, Itakura

W
Il

. - P e 8
saturation region o e,
{ can be understood
by small coupling methods )
Inl/x j}
; BFKL
/...--7 .
non-perturbative
region -~
(not much is known B DGLAP
coupling is large) = Q'
a ~ 1 ,\Lz X << 1 -
: T Qoo 5
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. o _ by Strickland
Current Filamentation in Abelian (QED) Plasmas

ft\pT X0 ®® 060 ®® 6
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Distribution
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Magnetic Fluctuation B \/ Z
5’\
® \/\/ ;
y Z
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Michael Strickland ) : : p. 1027
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STyNEFEE ?

s {ELVEESIE TO Ridge D EREAHI

Dumitru, Gelis, McLerran, Venugopalan; Gavin, McLerran, Moschelli

@ Color Tube DR TELNT-RIFIXELNy HHEEZEH D, (Bottom up)
RAENZRGE7O0—THLESNS LB ¢ HEZFES5.
(BULMREBIR DR FIXENLLY)

s BHUVEHEBIE TO Ridge DEREAHI
Majumder, Mueller, Bass; Mizukawa, Hirano, Isse, Nara, AO
o STyMIFARMMELIS ¥ T—H T AR ERIBIKYEITFENT
RELGFETATAEZEL>THFZEER (Top Down)
(- ERHEEA+5)

FPreliminary STAR Data Jet-Fluud  Shower-Fluad

o String Srrin £
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= )

T g
w0 _qrf e il

0 77 “amig | = An

s Hm%q;[] GeV/ic, 2 GeVic) + E-loss in Glasma + Re

Gavin, McLerran, Moschelli, 2008 Mizukawa, Hirano, Isse, Nara, AO, 2008
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s [EFIZEDOPTCORFREKIE?
— hEF BF.BF.Sa2—F>. /ROy, HfEF,
ad-_bs 77]'—73'5'.|'s

quark—m. brid traditional neutron star

7*_9%2 2 PiEF-[EF-8

. -':_.._ } - El_*\/
hyperon A
ar

neutron star with
pion condensate

N0 g + |« FhfE R
BA | =
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i~-| Fa
lor-superconducti e B
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CFL 1 a
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F. Weber, Prog. Part. Nucl. Phys. 54 (2005) 193
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BEEIZEBAEMIBH B ?
s BEOLS
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— BFLUANADIBEFI (RN DOF—0FEL/NA(ROY ) FEMN
BHhbd! . oI n s

o Bl:piEFE DB TOLE T
— R EERT v,
EFDIEERTUS v L TRES

i “He iAm
E(n)+Un)=4,  eror-m
EF<p>+U(p)=Un_IJe |
E(A)+UA)=p,—(M—M)
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NARAV (R ORRZEEEN\IAY) RIERFORE HiEMHE
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TSy oi—)L T BFE
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BEE Quark $8IFEZ B0 7

s JA—UMENFOVHEHOAFZRYAN-BHREVEOREFER
E.g. Nakazato et al.
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o NFOUH=RFEHE +rfF) WY AN ROES IS
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Nakazato, Sumiyoshi, Yamada
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SEBEDIA—IVDEDOHARINKREZLEATINS,
@ Ch QCD fHER R

RHIC CTORERT(IFIZFEEMNIC) AL AHIMSEBSNT-,
FRXERFEHITZEL-ME (QGP) AHETLS,

NETOFE (ZTERE+EHHRAT) DEEREBASBHOEREDN
ROGNTULS (HHXNBOIEERE. BORBERREE. ..
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ﬁ*ﬁ%iﬁ (AdS/CFT) . FHif (R FHILD#E. CMB).
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=l
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=
* |
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JULZPREFH, Sa27 5 B

20094 iR Bl http://j-parc.jp/
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BILR/INFF—EL1 > EEEE

s SUFODEMBYEREL
Bq d‘/}im’c
QGP Z{EY I =ho1=!

@ LBL-Bevalac: 800 A MeV

@ GSI-SIS: 1-2 A GeV

@ BNL-AGS (1987-): 10 A GeV
@ CERN-SPS (1987-): 160 A GeV

@ BNL-RHIC (2000-): 100+100 A GeV
RHIC II

@ CERN-LHC (2008-): 3+3 A TeV
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Thank You for Your Attention !
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