ghAl =
ik #l



Space-time Evolution of A+A collision

Fluctuations

Hadronization

(Freeze-out)
+

Expansion

|

Mixed phase ?

|

QGP phase

Thermalization

]

Pre-equilibrium ‘

Hadrons reflect the bulk property of collision system and its evolution.
Jets carry information at the early stage of the evolution.
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PbSc Calorimter

PbSc EMCal
Quad-Tower Module

Rl
PHENIX

PbSc
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Depth(cm) 37.5
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dN¢y/dn & dE/dy
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Model comparison PH ENIX
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Np Np Nucl Phys. B570, 379 and

Nailve hard&semi-hard two component
model (HIJING) is excluded.

High energy QCD gluon saturation model
(KLN) and two-component mini-jet model
with nuclear shadowing ( ) are
favored.

Phys.Lett. B 497, 39 (2001)
HIJING

X.N.Wang and M.Gyulassy,
PRL 86, 3498 (2001)

KLN

D.Kharzeev and M. Nardi,
Phys.Lett. B503, 121 (2001)
D.Kharzeev and E.Levin,
Phys.Lett. B523, 79 (2001)



e & 2

« i FINE (kb)) — (eFF&E
— L1 freeze-out BFDETR
-BHERECDOVWTOD, RERPLE

« IRBYTXT T S5 L ViFIPR
c BFIFART ML — B
— Radial flow 705, DB freeze-out
DIFHR
-BERREICDVNTO, BRESVE
« IRBYTXTT S5 L ViFIPR

» Elliptic flow — ZAJfy

— Hydro-dynamic flow model & M EESR




RIFANRY ML
-
Radial Flow



TOF =—

TOFIC K A HiFHAl

L_LE_L\/p2+m2

v

P

-

L

TOF)2 |

P 8 PHENIX High Resolution TOF
= | Au+Au\'s = 130 A GeV
36 LT
A '

E4 = p

E |

£ 2L

S |

- O

-2f

-45— K P

-6 .

_IIII{.IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

10

10

M0 15 20 25 30 35 40 45 50 55 60_

Time of Flight [ns]



A Particle ID Techniques
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STAR
Topology

Secondary vertex:
K.— n+n, A= p+m,
E—= A + 1, Q> A +

Particle ID

Combinatorics

“kinks”

Ki—= u* +v

K= n*+m- ¢ - K*+K-
A —-p +=x p—> wt+m-
[ Backgro und Subtracted K-+K- Invarlant Mass Dlstrlbution ]
dn/dm = ¢ from K* K- pairs
w0l 1 background
ot subtracted
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dnldm 12005— /// ]
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Collective Expansion PH ENIX

- Single particle p+ spectra -

PHENIX Preliminary
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« Simultaneous fit in range (m,-m, ) < 1 GeV is shown.
* The top 5 centralities are scaled for visual clarity.
« Similar fits for positive particles.



Collective Expansion PHVENIX
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* <pr> increases with N and particle mass => radial expansion.
 Consistent with hydrodynamic expansion picture.



Radial 7 AO—DOEF )L

Isotropic thermal source with raidus R

3 3
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dp T dp T
’ E T \sinh T
Ed (; ocfrza’rEeXp | 1P e cosha
dp 0 T Y, E) «a Y E
Hydrodynamical Collective Flow Model
m e 7T
Isotropic Flow Model A AL N
---- K.S. Lee and U. Heinz, Z. Phys. C 43 (1989) 425. T Tt
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B, = (%) B. : flow velocity atr 5
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At each r: Ed3c/dps dV = Ed3c/dp8 r2drdQ £
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Radial Flow
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Result of hydrodynamic model fit PH ENIX

PHENIX Preliminary

Most central collisions
for 200 GeV data

Freeze-out Temperature()

T, =110 = 23 MeV

Transverse flow velocity(")

Br=0.7 + 0.2

(*) Resonance feed down is
not corrected.

Ref: E. Schnedermann, J. Sollfrank,
and U. Heinz, Phys. Rev. C 48, 2462
(1993)
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* 3, increases from peripheral to mid-central (N
tends to saturate for central collisions.
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