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Abstract
We calculate charmonium production in Ultrarelativistic Heavy-lon Collisions (URHICs) within a semiclassical Boltzmann transport approach for the

dissociation and regeneration of charmonium where open charm diffusion is explicitly accounted for. The diffusion of charm quarks is simulated using
Langevin dynamics vielding time-dependent quark spectra which serve as input into the regeneration processes of charmonia. The dissociation/regeneration
rates for charmonia and relaxation rate for charm quarks are calculated from the same charm-medium interaction. Relative to perturbative rates, a large K-
factor (representing nonperturbative interaction strength) is required to account for the phenomenology of open charm observables, which we implement
for both the heavy-quark relaxation rate in the Langevin simulation and for the charmonium reaction rates in Boltzmann simulation. Our approach thus
establishes a consistent transport framework for the simultaneous evolution of open and hidden heavy flavor with microscopically calculated transport
coefficients in both sectors. First results of phenomenological applications are presented.

Charmonium Transport Joint Simulation of Charm and Charmonium
We employ a Boltzmann equation for describing both dissociation and A large K-factor >5 is suggested by charm simulation and phenomenology,
regeneration of charmonia in the QGP medium [1][2] revealing the fact that K>5 might also be favorable for charmonium. We
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It is essential to point out that the scattering amplitude in the relaxation
rate is the same as the scattering amplitude implemented in the
quasifree approximation

Conclusions

We developed a Boltzmann+Langevin approach employing (A) a consistent
scattering amplitude for both charmonium and charm quark collisions in
the QGP medium. In this sense, the large K-factor suggested by heavy
flavor phenomenology is also implemented in charmonium reaction.
Furthermore, during a joint simulation, the off-thermalized charm quark
spectra simulated by Langevin provide (B) off-thermalized charmonium
spectra through regeneration process. (C) The first phenomenological
comparison to charmonium data also favors large K-factor at low-
momentum and small K-factor at high momentum which is consistent
with the behavior of QCD interaction strength.
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This guarantees the consistency of charm quark energy loss with
charmonium chemical reaction in the QGP medium.

Connection of Charm and Charmonium Simulation
The off-thermalized charm quark and anti-charm quark recombine to
form the off-thermalized spectrum of charmonium in the medium.

It is suggested by quite a few heavy quark simulations that the pure pQCD
rate is not large enough for a theoretical description of heavy quark
production compared to experimental data. A large K-factor is suggested
[4] which accounts for nonperturbative effect and describes the
phenomenology of heavy quark energy loss. Since the charm quark
collisional energy loss and charmonium chemical reaction share the same
scattering amplitude, the same K-factor also needs to be multiplied to
charmonium reaction rates.
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