A MIPEERRF R EMS PEEER FHER X FREILH I (2021.07)

HYiCE B FhliiERa-
clusteri{ i

RA%
8 B RFMRANIEFR AR

mp
—
It
Ipl
S
E
2]
)
il
N
\.d-l' -
4it
N
5
}ﬁl
1

Tinl, Dk




021
AN
<]

he

o MEXIEEBFIERENT

o MFEYISSERRIFN

e a-clusterZS % BN

e a-clusterGMEMEXICE B FhliiE FRIR N

o M7t

TR $=i 1

S. Zhang (5k#2), IMP, Fudan,



I E FAlEE 9T

S. Zhang (5k#2), IMP, Fudan,



ZMBRS FHEIAE

100

hadrons

quark gluon plasma
Ultra-hot-dense

chemical freeze-out
A S!S AGS

[ sPS (NA49)

RHIC

L .
500 1000

b, (MeV)
v QCD, quark-gluon plasma (QGP)

HINEMSPAE, SFEME=Y—— (EEF)

History of the Universe

»

Big Bang  Quark-Gluon
Plasma
1013K, 10-6s

Low-mass
Nuclei
109K, 3 min

Protons&
Neutrons
1012K., 10-4s

Heavy
Elements

Today
Formation

000K, 105y 109y >109y

v Early stage of universe, relativistic heavy-ion collisions at

laboratory

S. Zhang (5k#2), IMP, Fudan,



S HEE B Fhil1E

Micro-bangs in A+A collisions at laboratory

initial state

pre-equilibrium

Physics:

"A.ll" ..;'l

il i
L
."'!"' .'n““ll
.a "l 'l.‘ "
v, fi
f; e
: "l' '.Ilw'l '

”. I' | "il'

QGP and
hydrodynamic expansion

hadronic phase
and freeze-out

chemical freeze-out

kinetic freeze-out

1) Parton distributions in nuclei

2) Initial conditions of the collision
3) a new state of matter - Quark-Gluon Plasma and its properties
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AMPT (a multi-phase transport model), Z. W. Lin, C. M. Ko, B. A. Li, S. Pal, PRC-72-064901(2005)

Structure of AMPT model with string melfing
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(1) initial condition (HIJING);
(2) parton cascade (ZPC);

(3) hadronizition;

(4) hadronic rescattering (ART)

For high energy heavy ion collisions
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FIG. 12. Spatial triangularity (e3) is shown as a function of number of nucleon participants for C+Au (left) and O+Au (right) collisions
at . /s,y = 200 GeV. Results are shown utilizing the full 12- and 16-nucleon configurations (black), the reshuffled nucleon configurations with
no correlations (red), and with the toy geometry model involving simple triangles and tetrahedra (blue).

These results indicate that though there may be some a clustering in full
configurations for carbon and oxygen, it is less than indicated in the simple
toy geometry picture. This is not surprising as the toy model result is also
seen to be reduced by additional spreading of the cluster geometry rc and it
is obvious that there would be event-by-event variations in the triangle
configuration parameter L.
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TABLE III: dN/dy of pQ2, nQ2, Q2 at mid-rapidity.
e P2 nfd 919
03 {_ — —- Hulthén wave function | 200 GeV
Y p-Q (S, . BLWC 7.51x107* 7.39x107* 0.31x107°
- O (552) i AMPTC  9.5x10™* 9.5x10™* 0.81x107°
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this work value/Reference
Foa (VoY) a0 a0 B FERRT M EEa L TS
Eno (MeV) 1.38 1.54 [8]
Eqoq (MeV) 0.6 0.7 [16]
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