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We study the effects of the transition from a quark-gluon plasma to a hadron gas phase
on the transverse momentum of charmed quarks.

It is widely believed that a quark-gluon plasma can be created in ultrarelativistic
heavy-ion collisions. We consider a high-energy nuclear collision which leads to creation
in the central rapidity region of both a charmed quark pair and a quark-gluon plasma. We
adopt Bjorken's scaling hydrodynamics ansatz [1] to describe the plasma. We model the
phase transition with a cascade simulation [2]. in which plasma droplets are converted
into hadrons by emitting pions, shrinking in size and eventually disappearing. When in-
side the droplets, the charmed quark experiences drag and diffusion forces. When outside
the plasma, the quark travels as a D meson and experiences collisions with pions. Addi-
tional energy transfer takes place when the quark enters or leaves a droplet (the conversion
of c quark to D meson or back).

The simulation shows that the transverse momentum of the final-state D mesons, p^\
varies but weakly with the initial transverse momentum of the parent c quark, pc

±0, and
accordingly drag and thermalization are important effects. Further, p^ lies generally close
to a thermal value which is consistent with the phase transition temperature, and has the
appropriate width of distribution. We explain this by noting that the quarks are trapped
in a droplet tor a time which is comparable with the drag and diffusion time-constants.
Moreover, the effects of hydrodynamic transverse flaw are moderate. We thus conclude
[3] that the transverse momentum of D mesons provides a rough thermometer of the phase
transition.
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