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How much energy is needed to compress hadronic matter?
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Kaons:

K+(u§): NN — NAK™ E, =158 GeV
7N —-> AK™
K-(Os): NN —>NNK*K~  E, =25 GeV
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in-medium energy guasiparticle mass
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Skyrme forces in the QMD model
Skyrme forces are easy to handle,
and
The QMD N-particle Hamiltonian is given by
H :Z\/W +%HZ (v py ) ()
(J#1)
V¥ =10*(0-0) +10°(a-0') o ()t kKT +1)° (-0

4 g-q/u

Vcoul :[ij e2
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The individual nucleons are described by Gaussian
wave packets with fixed width 2LY2,

fi (q,k,t) :%e—(q-qi(t))22/|_e—(k-ki(t))2|_/2 (2)

Vi = [d°qd®q'dkd®k f; (a. kK, t)V * (a,k;q, k') f; (q', k', t)

BFij Lij 2 2 BFij
:0{;0},3(70} +&mn? (2l —k,| +1)[70j (3)
(p, =0.16fm ™, E, =-16MeV )
Where »; is an interaction density
1 ~(q-a;) 74L

(47L)"

Pij =



The parameters , 3 v,5,c inEq. (3)are fitted to
the saturation point (0 =016fm* E,=-16MevV) and the

momentum dependence of the real part of the nucleon-
nucleon optical potential.

, .e. the binding energy per
Particle,

2 7 2
Ebmd:E:%-Fg(p)-F b (p] o e(ﬁ) 11|12
ACTM 20 p) 1+y\py) 2 Po Po

Parameters of the momentum dependent potentials

K (MeV) a (MeV) E (MeV Y o (MeV £ EOS

200 —390 320 1.14 1.57 21.54 SM
380 — 130 59 2.09 1.57 21.54 HM




We can see that

— DBHF Bonn A
. BHF AV,IB

BHF AV, +3-BF i
- var AV +dv
- var AV +5v+3-BF

Skyrme (K=380) ,Skyrme
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Skyrme (K=200) .

}
W
—
-,
«
~—
€3]

The nuclear EOS
the Predictions from microscopic ab inito calculations
, hon- relativistic BHF [Nucl. Phys.

A706 (2002)418] and variantional [Phys. Rev. C58 (1998)1804]
calculations



How can we measure the eos?

The nuclear EOS is studied by particle (A, N*,
m, K, A, Z,n,p,..) production in heavy ion
collisions ---- and

off plane squeeze -ou
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C+C 1.8 AGeV
with potential
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. . KaoS data
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[Senger, P., et al.: Nucl. Instr.
Meth. Phys. Res. A. 327, 393 (1993)].

The scaling factors 102, 10! and 10° are applied to the spectra from fop to bottom
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g_z KaoS data
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[Senger, P., et al.: Nucl. Instr.
Meth. Phys. Res. A. 327, 393 (1993)].

The scaling factors 102, 10! and 10° are applied to the spectra from top to bottom
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KaoS data
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The scaling factors 102, 10! and 10° are applied to the spectra from fop to bottom
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24 7/29/2013



Ni+Ni 1.93 A GeV Ni+Ni 1.93 A GeV

® KaoS ® KaoS
O hard with K'N

O softwith K'N .
® hard without K'N

+
soft without K N

S
(&)
N
=
[<5]
O
el
o
“—
(4°)
o]
~
—
(o}
©
G
=
~
-
)
IS
©
N
o
oy
L

-0.1 0.0 01 0.2 03
E_ . (GeV)

[A. Forster,et al., Phys ReV, C75,024906 (2007)].

25 7/29/2013



C+C 1.8 A GeV C+C 1.8 A GeV
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Forster,etal., Phys ReV, C75,024906 (2007)].

The distributions are normalized to 1 for cos 6,,,. =0
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The distributions are normalized to 1 for cos 6,,,. =0
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Ni+Ni 1.93 A GeV
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30

Summary

“*Most transport simulations reproduce
corresponding data only when in-medium
potentials are included

<+ The BR parametrization of kaon mean field
pvovides the best overall description of the K*
observables at SIS energies.

» Calculated results with a in-medium K*N
potential can reasonably describe the features of
KaoS and Fopi data.This indicates that
production cross section, transverse mass spectra
are sensitive probes to extract information on in-
medium properties of K* and prefer soft equation
of state.
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Summary

<+ However K* the polar distribution and the

directed transverse momentum are not sensitive
observes in kaon nucleus potential and equation of

state.

It is also needed to study the EOS at the
FAIR/GSI energies between 20 -30 A GeV

( Prmax ~8§ )
Po
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