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Abstract

This research is devoted to the theoretical study of the kaon sigma and lamda

production in heavy ion reaction at intermediate energies. The theoretical results

are calculated by using the quantum molecular dynamical (QMD) model within the

covariant kaon dynamics.The calculations are performed with and without Brown

— Rho (K* N) potential and with a soft/hard equation of state (EOS). We review the

following 6 topics.

1)

2)

3)

The collective transverse flow and collective flow of K in heavy ion colli-
sions at incident energies of 0.25 AGeV to 2.00 A GeV for 157 Au+137 Au system.
It is also shown that the properties of KT are anti-flow.This means that the
features of K collective flow clearly favor the existence of an in-medium
repulsive potential for K*meson. The rapidity distribution of K meson is
more sensitive to the nuclear equation of state than the differential directed

flow.

The azimuthal distributions of K™ mesons in the 137 Au +137 Au collisions at
1.5 AGeV and the 5§ Ni+53 Ni collisions at 1.93 A GeV. Calculated results with
a repulsive in-medium K *mesons, and calculated results using the K+ N po-
tential can reasonably describe the features of KaoS data. This indicates that
the azimuthal distribution is one of the sensitive probes to extract information

on in-medium properties at high densities.

Production cross section of K mesons in §2C+¢2C 38Ni+33 Ni and 357 Au+397
Au collisions at 1.8,1.93 and 1.5 AGeV respectively. We found that the result
of theoretical calculation with soft EOS is similar to that of the hard EOS. The
results calculated with soft and hard EOS when including (K* N) potential

tend to be consistent with the KaoS data



4) Analysis of the transverse mass spectra of K™ from the 5§ Ni +358 Ni collisions
at 1.93 A GeV as a function of the transverse kinetic energy mr — m. The
results of calculation by including K*N potential with soft EOS are consistent

with the KaoS data.

5) To indicate that the signma meson production in proton and nucleus collisions
is strongly medium-dependent, and also the procued sigma mesons decaying
in a denser medium experience a stronger mass shift towards lower masses.
This mass shift is an experimentally accessible observable in the final state
pion pairs which did not suffer reabsorbption by the surrounding nucleons.
No experimental compare to our results. This research will be as a guide for

the laboratory in future.

6) Study of the conditions of the reaction = and K*K™ at the center of mass
energy 3-4 GeV using Ultra relativity quantum molecular dynamics model
Terms of the selection of reactions triggered by comparing the multiplicity

K*K* and = are found that the multiplicity of K+ K™ is higher than that of
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and deploys the multiplicity; that is the reaction K™ K™ can be used as
the trigger of the = production in the reaction. K+*K™* can be detected at
momentum around 0.3 GeV / c. This section is the one that can help the

experiment of hypernucleus the PANDA laboratory at FAIR-GSI completion.

The kaon and lamda production in heavy ion collisions at intermediate energies
provides a sensitive probe to study the in-medium properties of hadrons. Properties
in dense hadronic matter are important for a better understanding of both a possi-
ble restorations of chiral symmetry in dense hadronic matter and the properties of
nuclear matter at high densities. Researchers continue to study the properties and
the in medium effect of = Wag K* particles by use Quantum Molecular Dynamics
and Hadron string model.
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