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Creation and annihilation of antimatter at FAIR energies’
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The 'Big Bang’ scenario implies that in the first micro-
seconds of the universe the entire state has emerged fror
partonic system of quarks, antiquarks and gluons—a quar__ 4 [
gluon plasma (QGP) —to color neutral hadronic matter cor’
sisting of interacting hadronic states (and resonances) = 1|
which the partonic degrees of freedom are confined. Nowa§
days this early phase can be reproduced in relativistichea’ 10"
ion collisions. They show indeed that such a QGP can e
ists and that it interacts more strongly than hadronic matte
Consequently the concept of a weakly interacting systel .
described by perturbative QCD (pQCD) has to be ques  °° 05 , [1é0ev1 5 20
tioned. T
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_ The dynamics of partons, hadrons and strings in relg«y ;.o 1. |nvariantp; spectra in Au+Au collisions at
tivistic nucleus-nucleus collisions can be analyzed withi Sn = 130 GeV for 7+, n=, K+, K, p, p, A and A

th_e Parton-Hadron-String Dynamics_ approac_h [1_’ 2]. Iptained with PHSD, in comparison with the experimental
this transport approach the partonic dynamics is bas%%ta from the PHENIX collaboration [4, 5]
on Kadanoff-Baym equations for Green functions with T

self-energies from the Dynamical QuasiParticle Model 1o R e
(DQPM) which describes QCD properties in terms of re- b
summed’ single-particle Green functions [3]. The lattice
QCD results, of which the parameters of DQPM are fit- ¢
ted on, lead to a critical temperatufe ~ 160 MeV 8
which corresponds to a critical energy density epf ~ £ 10°
0.5 GeV.fm 3.

The aim of this project is with the help of the PHSD  10°
to study the creation and annihilation of anti-matter at g<|
the FAIR facility in the future CBM and PANDA experi- , L
ments. Since anti-matter (or antiparticles) doesn't rist 00 05 10 15 20 25 30 35 40 45 50
our world it has to be created first by strong interactions r[GeV]
before its dynamics can be studied in different hadronic or
partonic environments. These experiments aim at the ekigure 2: Invarianpy spectra in p+p collisions af's =
ploration of the QCD phase diagram, especially to find o800 GeV for =%, 7=, K*, K=, p andp obtained with
the order of the phase transition between hadrons and p&HSD in comparison with the experimental data from the
tons at high baryonic densities. In addition we will study?HENIX collaboration [6].
the optical potential of different hadrons and the in-mediu
properties of hadrons in the strange and the charm sector. References
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