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Introduction

Nuclear Equation of State: E/A=E(p)

E/A [MeV]

100

19
(—]

sources.

finite nuclei p/po < 1
heavy-ions p/po < 3
heutron stars p/po < 10

DBHF Bonn A
. BHFAV .

BHF AV +3-BF y

. var AV18+8v
. var AV18+SV+3-BF
Skyrme (K=380)
Skyrme (K=200)

.
-
oty s

.
ar®
-
w

1 L I i | o I -I
@®—@ soft ECS, pot ChPT
- @ hard EQS, pot ChPT
—soft EQS, IQMD, pot RMF
[—Thard EOS, |IQMD, pot RMF
& —@KaosS
soft EOS, IQMD, Giessen cs
\/hard EOS, IQMD, Giessen cs

Figure by C. Fuchs 1

(MK+/A)Au+Au / (MK+/A)C+C
=

Fuchs et. al PRL86, 1974



Introduction

Equation of State of asymmetric nuclear matter:
Symmetry energy:

E(p,B) = E(p)+Esym(p) B2+ p="rLn_rr
Pn + Pp
1 9E(p,
Eamlp) = 3255 o0 = 0+ B0 = o)

- phenomenological models constrained in the low p region diverge at high density
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Observables

double neutron to proton ratio (n/p)as/(p/n)sa
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Motivation: FOPI Experiment

FOPI Collaboration: RuZr and
AuAu @ 400 AMeV

Rami et al., PRL 84,1120

Hong et al., PRC 66, 034901
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Transport Model

Transport model: Quantum Molecular Dynamics
Monte Carlo cascade + Mean field + Pauli-blocking
+ in medium cross section
all 4* resonances below 2 GeV - 10 A* and 11 N*

e included baryon-baryon collisions:
all elastic channels

inelastic channels NN — NN*, NN — NA*,
NN — AN*, NN — AA*, NR — NR’

e included pion-absorption = resonance-decay channels:

A= Nm, A* = Anm, A* = Nygyom, N* = N,
N~ = N, (N* #Aﬂ', N~ \ﬁN1440)



Nucleon-Nucleon Interaction

Vacuum NN Interaction: - microscopical OBE model (Bonn)
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In-Medium NN interaction: - Dirac-Brueckner approach
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Nucleon-Nucleon Interaction

Li, Machleidt PRC 48, 1702; C. Fuchs, PRC 64, 024003
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Isospin dependence of EoS

EoS of isospin asymmetric nuclear mater:
Das, Das Gupta, Gale, Li PRC67, 034611 (2003)
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Consequences of isospin/momentum dependence

Effective Nucleon Masses
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Differential radial flow
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protons

Elliptic flow: ZrZr
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Elliptic flow: RuZr
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Summary

e QMD: - accounts for isospin/momentum dependent EoS state and
in-medium NN scattering

e Simulated collisions: - Ru+Ru, Zr+Zr and Ru+Zr @ 400 AMeV
e Conclusions:

- Important sensitivity of the flow observables on the NN interaction above
pion production threshold

- Splitting of Ru+Zr and Ru+Zr values of a» determined by the isospin
dependence of the NN interaction

- Value of elliptic flow parameter sensitive to the isospin dependent part of
EoS: opposite behaviour for neutrons and protons

- Contraining the isospin dependent part of EoS from as would require a good
knowledge of the in-medium NN interaction
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