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uark and Hadronic Matter Phase Diagram
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Stmng Cougling Limit/Region 0[ Lattice QCD

Kawamoto, Miura, AO, Ohnuma, PRD75 ('07), 014502; AO et al., hep-lat/0701024.
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NAN—BERRIBEL, Z RKTv N

Maekawa, Tsubakihara, AO, nucl-th/0701066
Maekawa, Tsubakihara, Matsumiya, AO, arXiv:0704.3929
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Density Distribution

IZEBe
ntrinsic
ZSEMg
Intrinsic m=+1 T =-1
BREOATDOER - VIR —IEBENRELIEE
— INSEBE T

AT DI IR BENERARINVIZKEGEEE

15



NANOVERYA =B EWR EOS T—T /N (1)

Ishizuka, AO, Sumiyoshi, Yamada, in preparation
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NANOVERYA =B EWR EOS T—T /N (2)

Ishizuka, AO, Sumiyoshi, Yamada, in preparation
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JAMming on the Web, linked from http://www.jcprg.org/
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Jet-Fluid String Model

Isse, Hirano, Mizukawa, AO, Yoshino, Nara, nucl-th/0702068
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23 —20-NFO R DWE

Early Universe c HIC (~100 A GeV

I

~ 170 MeV|

QGP

SuperNova

5 ~8MeV

Neutron Star

L-G. Coex. Nucl. Matteé_ Strange Matter
HIC (~100 A MeVD

Various States of Matter
characterize Compact Astrophysical Objects and Phen.
and can be probed by HIC and Hypernuclear reactions
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Level Structure: ’_B (Coherent mixing ?)

12C (K-,KO)IZEB, 123B =(11B+EO)+(11C+E')

(Mirror Core)® E, T=0,1 — E° : & = 1:1 without isospin breaking

Mass diff. (M( E) ~ M( E°)+7 MeV) & Coulomb break isospin sym.
— We need Charge base !

| o~ i3
9/2° 4(91.4%) :
3(6.4%)
° 1 512 74 (8.6%), 27(0.6%)
‘ 3%(81.1%)
17(0.6%)
4t L
712 0
" 1 3(86.8%)
- 5/2 T
1/2 2*(64.7%), 37(97.9%)
0 F 32 17(99.5%)
1*(64.5%), 27(98.5%)
|
2+
2°(71.3%)
4L lpg=0 g e, e

Y ~ Division of Physics
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Level Structure: *_Be (Day-One Experiment Nucleus)

12C(K,K")"?_Be, "_Be =("'Be(T=3/2)+E")+(""B(T=1/2)+Z)

“Mass diff. of Core > Mass diff. of Z” + “Core T diff.”
— Almost No Coupling Effects

— Single Channel (potential) description would be good enough !

3 r 3/2° T2
9/2
O r 1/2 + 5/2°
i 2 3
4 I 1* 72
- 3/2
2 ’ 24 512
. ot 1/2
0 :!5_{[}.5 %) 30
2L )
2
4 |
i’
o 12
) T = Be Upya
8L
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Level Structure: * Mg (Day-Two Experiment ?)

BSI(K,K)*¥_Mg, * Mg =("Mg(T=3/2)+E")+("A(T=1/2)+E)

“Masses of Core+=” are Comparable, but Core T are different.

Almost no mixture of = and Z° channels
— = states will be selectively populated in (K,K") reaction

.
+ P 52
/2 2] 1/24712*
o 0/2* 3 3/2
4
5t %
4*
4
G0F 399392, 4.340.7%
2 I
?+
-15 2t
Mg+ = Mg TARE
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Elligtic Flow

What is Elliptic Flow ? — Anisotropy in P space

Hydrodynamical Picture

Sensitive to the Pressure Anisotropy in the Early Stage

Early Thermalization is Required for Large V2

Out-of-Plane Flow 2 _ p2
y (v,<0) v,=(———=)=(cos2 )

Al

xT Py

In-Plane Flow
(v, > 0)

/|\

KB T&EADE] (2007/09/20)

27



GSI-AGS-SPS TR NF—DEA14 >R

Isse, AO, Otuka, Sahu, Nara, PRC 72 (2005), 064908.
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Comearison with Indeg. Frag.

Independent Fragmentation (IF) pp 200 GeV)  Au+Au (200 A GeV, JFS)
30 - ; - . . . 6
IF in pp ~ String Frag. in pp = ol adron -] =i g O
— Heavy string (60-70 GeV) % - ) {5
decays into many (20-25) hadrons) 7 |,

IF @ p (After E-loss) in AA
~ String Frag. @ p. in pp

(=)
Ndec('] FS)

/ 20-25 il 143
Hadrons 72l 2
T/ ® 9-7 Hadrons i | i “
/ (JFS) 0 5 10 150 5 10 15
\ prﬂrmn, pTh (GeV) prarlun, pTh (GeV)
String Mass
~ 60-70 GeV .
IF ~ Heavy Mass String Frag.
~ (3-5) GeV

(JFS) — Are these heavy strings really
formed in Au+Au collisins ?

Dw:smn of Physzcs
Graduate S
Hoklaido Uuu etsn‘y

~ hitp://phys.sci.hokud.
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1 &5t (BRI ) > —a—kJ/igE%E
IEFEICHRYAND EIRFELLLY
( Sumiyoshi et al., 2005)

2 Ruififd— 5L TIRFEICHT)
( Janka et al., 2002)

s (Janka et al., 2002)
Sumiyoshi et al., 2005
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TBHEDPLICRYGEDIE ?
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