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Hydrodynamic approach to heavy-quark diffusion in
the quark-gluon plasma
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Exciting experimental results on the flow of charmonia and bottomonia with an unprecedented level of preci-
sion pose the important physics question about the possible heavy-quark thermalization in the quark-gluon
plasma (QGP). In this work, a new hydrodynamic approach to the transport of heavy quarks in the QGP is pre-
sented. We exploit the conservation of the number of heavy quark-antiquark pairs within the evolution of the
QGP to construct causal second-order hydrodynamic equations of motion. The hydrodynamic transport coef-
ficients associated with the heavy-quark diffusion current are then compared with the momentum-diffusion
coefficients obtained in transport theory (Fokker-Planck equation). We provide new insights concerning the
level of local thermalization of charm and beauty quarks inside the expanding QGP by investigating the rela-
tion between the two approaches. Our results show that a fluid dynamic description of diffusion is feasible
for charm quarks. In particular, in Bjorken flow the hydrodynamization time of charm quarks is in general
short compared to the typical expansion time of the QGP, justifying a fluid description of charm diffusion.
Analogous considerations for beauty quarks are presented.
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