Baryon dynamics at RHIC and the role of strong color fields
Sven Soff, Jargen Randrup, Horst Stdcker, Nu Xu

We have investigated Au+Au collisions at RHIC
and the effects of strong color fields (SCF), associ-
ated with an enhanced strangeness and diquark pro-
duction probability and with an effective decrease of
formation times, on the antibaryon-to-baryon ratios
and netbaryon distributions. A transport model based
on string, (di)quark, and hadron (resonance) degrees
of freedom has been used (UrQMD). At high en-
ergies the number and density of strings grows, so
that they start overlapping, forming clusters, which
act as new effective sources for particle produc-
tion. Strange particle and baryon pair production
are strongly enhanced (according to the Schwinger
mechanism) and collision numbers increase (due to
smaller formation times). The ratios increase with
the color field strength and with the strangeness con-
tent |S| (Fig. 1). The dependence of the B/B-ratios
on K is, a priori, not directly transparent. On the one
hand, an increased pair production drives the ratio to-
wards 1. On the other hand, reduced formation times
and, hence, stronger baryon transport, reduce the ra-
tios. The netbaryon number at midrapidity consider-
ably increases with the color field strength while the
netproton number remains roughly the same (Fig. 2).
The maxima of the rapidity distributions are shifted
toward midrapidity in the SCF case. The enhanced
baryon transport involves a conversion into the hy-
peron sector (hyperonization) which can be observed
in the (A —A)/(p — D) ratio.
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Figure 1: Antibaryon-to-baryon ratios at midrapid-
ity as a function of the strangeness content |S| in
Au+Au collisions at RHIC (y/Syy = 200GeV). Cal-
culations with a string tension of k = 1GeV/fm are
shown on the left and the results with strong color
fields (k = 3GeV/fm) are shown on the right.
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Rapidity

Figure 2: Rapidity distributions for netbaryons (top)
and netprotons (bottom) in Au+Au collisions at
RHIC (y/syn = 200GeV). Calculations with a stan-
dard string tension (kK = 1GeV/fm) are shown on
the left and the results with strong color fields
(k = 3GeV/fm) are shown on the right. The sym-
bols correspond to different centralities.



