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The CBM experiment at FAIR will provide new pos-
sibilities for D-meson observables in heavy-ion collisions
at low collision energies and high baryon densities. To
predict D-meson observables in this environment we ap-
ply a Langevin approach for the transport of charm quarks
in the UrQMD hybrid model [1]. Due to the inclusion
of event-by-event fluctuations [2] and a full (3+1) dimen-
sional hydrodynamical evolution, the UrQMD hybrid ap-
proach provides a realistic evolution of the matter produced
in heavy ion collisions. As drag and diffusion coefficients
for the Langevin approach we use a resonance model for
elastic heavy-quark scattering [3] and assume a decoupling
temperature of the charm quarks from the hot medium of
130 MeV, which has already been successfully applied at
RHIC and LHC energies [4]. The hadronization of charm
quarks to D-mesons is included by a coalescence mech-
anism. To account for the high baryon chemical poten-
tial at FAIR-energies we use fugacity-factors in our cal-
culation. Therefore we multiply the anti-charm drag- and
diffusion-coefficients by eµB/T and the charm coefficients
by e−µB/T . Here µB is the baryon chemical potential of
the surrounding quarks and T is the local temperature of
the medium.
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Figure 1: v2, of D-mesons and D̄-mesons in Pb+Pb colli-
sions at 25 AGeV using fugacity-factors. We use a rapidity
cut of |y| < 0.35.

Fig. 1 shows our results for the elliptic flow and Fig.
2 for the nuclear modification factor, both in Pb+Pb col-
lisions at 25 AGeV Our calculation shows a strong differ-
ence between D-mesons and D-mesons. The elliptic flow
of D-mesons reaches up to 15% and that for D-mesons
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Figure 2: RAA of D-mesons and D̄-mesons in Pb+Pb colli-
sions at 25 AGeV using fugacity-factors. We use a rapidity
cut of |y| < 0.35.

about 5%. If we have a look on the difference between the
D-mesons and the calculation neglecting fugacity-factors
we realize that the difference is much smaller than for D-
mesons. This small difference is not due to a small differ-
ence of the coefficients used, but to the role of the coales-
cence mechanism that accounts for the overwhelming frac-
tion of the flow of D-mesons if the coefficients are small.
The medium modification in our calculation is consider-
ably stronger than at RHIC and LHC energies [4]. We re-
late this to the very soft initial momentum distribution of
the charm-quarks and the slower bulk medium evolution at
FAIR energies compared to RHIC and LHC energies. In
the RAA this results in a strong suppression at low pT due
to a “heating-up” of the charm quarks.

We should mention that the difference seen between D-
mesons and D-mesons is sensitive to the model used to
calculate the drag- and diffusion-coefficients. In case of
the T -Matrix approach applied [5] this difference should
not arise. Therefore D-meson measurements at FAIR can
provide an excellent test for a confirmation or rejection of
different heavy-quark-coupling mechanisms to the QGP.
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