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Remarksl!

* No solid results in this talk. Just delusional ideas.

* | am waiting for your opinions / discussions
(throughout this meeting)!

* | welcome your criticismes.
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What Physics are Suitable
for J-PARC HIC?

Characteristics of J-PARC HIC
» High density

» « QCD phase transitions
« Neutron stars / NS-NS merger

> High luminosity
-  Various event selections

« Rare probes
« Event-by-event analyses

‘ Take advantages of these properties!
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How Dense¢ : Freezeout

Chemical Freezeout

500

. Hadronic freeze-out The mOST dense SYSTem O-I- CFO
i T e 1 with p ~0.7 pyis realized af

_ Vw = 4 GeV
Fl.p. >~ 30 GeV

— S5=0& Q/B=0.4
— 1y=us=0 (quant)

— = Uy =1 =0 (class)

. RHIC
+ FAIR

Energy density ¢ (MeV/fm3)

e
Net baryon density p, (fm'e')
Randrup, Cleymans, 2006 » It isin J-PARC energy
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How Dense? : Highest

PHSD: p(0,0,0.t) for Au + Au (b=0)

[,O > 10pg would be realized! 1

_ _- On the other hand,

| JAM can reproduce dv,/dy
e and p; spectra for J-PARC
energy.

Net baryon density p (fm'3)

Nara-san’s talk, yesterday

Why?

Energy density &(t) (GeV!fmg)
) O T Y “n [ e I = = R '

Netbaencensiy s m)  |.C. Arsene+, PRC 75, 034902 (2007)
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What Physics are Suitable
for J-PARC HIC?

Characteristics of J-PARC HIC
» High density
- « QCD phase transitions
« Neutron stars / NS-NS merger

> High luminosity
-  Various event selections }

« Event-by-event analyses

-

« Rare Probes
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Large E-v-E Fluctuatione

0 T HFEm) - 0
250 |- JHF(Ave) — . Ohnishi, 2002
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Baryon stopping seems to have strong e-v-e fluctuation.
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Origin of e-v-e fluctuation 1:
Stopping =2 Penetrate Transition
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Origin of e-v-e fluctuation 2:
Softening of EoS

300 JHF(Evn.) ©

o | HERE)— Softening of the EoS
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Enhanced suscepfibility
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Large Fluctuation!
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E-v-E Fluctuation of Density
How to Observe Themge

300

We need observables
sensifive to baryon stopping

ex. (p7,)
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Or, strange numbere
(by Nu Xu)
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E-v-E Fluctuation of Density:
How to Use Them?@

JHF(Evn.) ©
250 | JHF(Ave.) —— I W BT

A —— Event selection by

O O Plasma baryon stopping

-

Baryon density Scan??
(BDS)

@ Hadronic
Phase
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BDS (Baryon Density Scan)

average fransverse energy
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BDS (Baryon Density Scan )i

average fransverse energy
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Event-by-event Fluctuations:
Compcred with high energy

STAR Preliminary

Thermal fluctuations
are concerned @ high +s.
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Other Ideas

> Event-by-event dv,/dy, raial flow, ...

» Correlation b/w baryon stopping and
> V,, sfrangeness, dE;/dy, ...
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What Physics are Suitable
for J-PARC HIC?

Characteristics of J-PARC HIC
» High density
- « QCD phase transitions
« Neutron stars / NS-NS merger

> High luminosity
-  Various event selections

« Event-by-event analyses
[- Rare Probes ]
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Rare Probes

oc
» Exotic hadrons g
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Stochastic Description for
anti-p and s transportse

|
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And, of course,
Other Many Important Topics

1 T T T T T tff ' + Coal. / Stat. ratio at RHIC
100 ¢ 19.6 GeV EI 332 223 3 £ |
. ] 02 g2£E 233 £ [ ' ot ton.
Dy “[ £8323257 2 c) net proton
S 100 | Izgiglisn 4
= || ]/ oo R
8 7 STAR Preliminary ] 01 ! 1 ) _ |
: 10'1 E I%I ; ;! 14 O \
® : Au+Au Minimum Bias 2 v%ﬁvll wl - 0 \ A
Eu’ o 0af 3 *"vi Lo 3 A ® Data
2 o2l z / M ]\ \ I _N UrQMD | -
S8 g oS I ;e/méﬁssﬁﬁ 3 3 | I
S I TEIR 10 s, (Gev) 10
ca -3 L o1 ERR L A ¥ NN
e 10 ' g
Z 0 1 2 3 .4 “ese——— (
= [ y 005 Mass (GeV) ‘ 210" £
104 g j @ T, s ot E
D 0.2 0.4 06 0.8 1 O_ TRREITI! el vl Lol X Q —1014 o
10 10 1_1334 = E w 210" £
sy, (GeV) _----u----|----|----|----|_| & ‘10:f\
[ Grand Canonical Ensemble _ H n E 101u o]
(alori [ 200 GeV g n *109 )
03 ¥ o (calorimeten) 1 A4 Ay RXP(1+0) Fi =410° =
S # Vi {cONVErSiONS) V'm—ZUQGeV § & = 108 >_
., 02| PHTENIX - e
£ prelimina ry i B . 10
0.1 ’i ] G‘g‘ E W 2 106
A t f 110°
1] O i T - ® 00-05% =10°
- ; [ O 05-10% 8 =10
0.10 1 H H [ ® 10-20% = 102
= H [ © 20-30% 10
0.05 * H H H + H @ 30-40% —C|eyman5 _1
} t H [ g gggg:ﬁv ---- Andronic ] — 10"
FIE 4 B mel
::ST.}:\.R.Prlel.irr:i"?ryl MEFENETE BN T A A | %ffhb%ﬁi%%%i’é_
0 0.1 0.2 0.3 0.4 0.5 °

Hy (GeV)




IHNNnnnnnnnnnnnnninnInnnnananinann

Liguid-Gas Phase Transition of
Nuclear Medium
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Summary
Characteristics of J-PARC HIC
High density / High luminosity

We should be able to have more ideas to take
these advantages of low-energy collisions!

event selections / e-b-e analyses / rare probes

Important to accelerate J-PARC/FAIR/NICA programs!



