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Heavy-flavor evolution in QGP and hadron gas:
suppression, flow and angular de-correlation
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Heavy flavor hadrons serve as valuable probes of the transport properties of the quark-gluon plasma (QGP)
created in relativistic heavy-ion collisions. We introduce a comprehensive framework that describes their
full-time evolution in the QGP matter and the subsequent hadronic phase. The heavy quark energy loss in a
de-confined QCD medium is modeled with our improved Langevin approach [1] that simultaneously incor-
porates quasi-elastic scattering [2,3] and medium-induced gluon radiation [4]. The subsequent transport of
heavy mesons in the hadron gas phase is described within the ultra-relativistic quantum molecular dynamics
(UrQMD) model [5]. The intermediate hadronization process from heavy quarks to their respective mesonic
bound states is calculated with our hybrid fragmentation plus coalescence model [1].

We investigate the relative contribution of each of these ingredients to the final-state spectra of heavy mesons
and demonstrate that while quasi-elastic scattering dominates heavy quark energy loss in the QGP at low
energies, contributions from gluon radiation at high energies are significant; the coalescence process is found
important for heavy meson production at intermediate transverse momenta; and the subsequent hadronic
interactions is equally crucial as the free quark evolution inside QGP for the development of heavy flavor
suppression and collective flow behaviors that one observes. Within this newly developed framework, we
provide a good description of D meson suppression and flow measured at both RHIC and LHC, as well as
predictions for the future measurements of B mesons.

In addition, a new set of observables – heavy-flavor-tagged angular correlation functions – are explored and
found to be potential candidates for distinguishing different energy loss mechanisms of heavy quarks inside
a QGP medium [6]. We calculate correlation functions for D-D, D-e, D-hadron, e-hadron, etc., some of which
can be compared to the existing preliminary data from LHC experiments.
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