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Abstract

We use the quantum molecular dynamics model based on the covariant kaon dynamics to investi-
gate the transverse kinematical energy spectra of K* mesons from 58Ni + 58Ni collisions at 1.93
AGeV, and discuss the influence of the K* in-medium potential on its transverse kinematical ener-
gy spectrum. We observe that the KaoS data can only be reasonably described by calculated re-
sults with a repulsive K*N potential. This indicates that one can extract the information on the K+
in-medium potential in a nuclear medium from the analysis of the transverse kinematical energy
spectra of K* mesons. We find that the transverse kinematical energy spectrum of K* mesons is al-
so a sensitive observable to probe the nuclear equation of state.
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Figure 1. The transverse kinematical energy spectra of K* mesons as a function of the
transverse kinetic energy (m, —m) fromthe *Ni+**Ni collisions at 1.93 AGeV by
using the soft EOS with and without the in-medium kaon potential Uy for impact para-
meter b < 4.5 fm. The spectra are extracted in the following c.m. rapid intervals (from
top to bottom): —0.69 < y.m. < —=0.54, 0.54 <y, <—-0.39 and —0.39 <y, <—0.24. The
scaling factors 10%, 10* and 10° are applied to the spectra from top to bottom. The solid
circles are the KaoS data [16]. The hollow up (down) triangles denote the calculated
results with (without) the in-medium K* potential. The lines linking the calculated
points serve to guide the eye
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Figure 2. The same as that in Figure 1, but by using
the hard EOS
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Figure 3. The transverse kinematical energy spectra of K™ mesons as a function of the transverse kinetic energy (mT = m)

from the *Ni+ ®Ni collisions at 1.93 AGeV by using the soft EOS and the hard EOS with the in-medium kaon potential
Uk for impact parameter b < 4.5 fm. The spectra are extracted in the following c.m. rapid intervals (from top to bottom):
—0.69 < Yem < —0.54, 0.54 < Yo < —0.39 and —0.39 < y., < —0.24. The scaling factors 10%, 10 and 10° are applied to the
spectra from top to bottom. The solid circles are the KaoS data [16]. The hollow up (down) triangles denote the calculated re-
sults by using the soft (hard) EOS. The lines linking calculated points serve to guide the eye
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