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Nuclear Equation of State
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Nuclear Equation of State
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Au (100 MeV/n)+Au at b=7fm
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Initialization

<Gaussian distribution>
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Stability of NI Nucleus
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Propagation
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In classical scattering,

\yr b ﬂm b<r +r

» Iwo particles are always scattered.

N-N Collision

7
o=m(r, +1y)?

In our model|,
b=1/0uw:/(10 x ), (b: [fm], o: [mb])

If a distance, d, between two nucleons is smaller than b,
d<b, a collision is always tried.

Here, 0., Is in-medium cross-section.
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N-N Collision

In-medium pp-scattering cross-section

160
- p=0
1401 - p=(112)p, ]
120} e
p=(3/2)p,
100 | —- p=2p,
801
60 |
a0t
201 S o EETTTT
0 1 L 1 L L L
0 50 100 150 200 250 300 350
160 In-medium np-scattering cross-section
. s
or - p=(112)p, []
1201 — P=
- p=(3/2)p,
100 - — - p=2p,
A
80 | \
A
Ay
60 |- )
a0t
20t
0 ! L ! L L L
0 50 100 150 200 250 300 350
ETSATIY R}
Institute for Basic Science ridong -~ R0

Ref) G.Li and R Machleidt PRC 48, 1702 PRC 49 566

T pp—tot( B, p) =[23.5+ 0.00256(18.2 — E}:7)*]

1.0 +0.1667EL% g
1.0 +9.704p1-2

Jﬂp—fﬂ'i(EEﬂb! P) :[315 + l][JQQD:IDQ T EI;}EES 2-9]

1.0 + 0.0034E}51
1.0 + 21.55p1 3

11




Pauli blocking

<x-space> <p-space> <Phase space density for /th particle>
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Cluster Recognition

<Minimum Spanning Tree (MST)>

Disconnected if a length is
larger than 3.5 fm.
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Differential Flow

u=(y,By); ur =Py

IN___ [1+2 2 2¢)]
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p, distribution

p, Distribution
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Role of NN Collision

Density Evolution b=7fm 7 Au+""" Au (100 MeV/n) T, ,=140fm/c
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Comparison with FOPI data
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v, of Ni+Ni and Au+Au
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Density at Collision Center
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Difference between proton and neutron
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Summary and Outlook

<+ RAON facility will provide opportunities to study isospin asymmetric
matters and exotic nuclei by heavy-ion collisions induced by
neutron-rich beams.

% As a reliable theoretical tools, we need a transport model.

% Differential flow is one of the probes for the symmetry potential
study.

% We need more study to find an observable which is sensitive to the
change of the curvature of symmetry potential.
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