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The large suppression and elliptic flow of heavy-flavor spectra in heavy-ion collisions at RHIC and LHC indi-
cate that heavy quarks couple strongly to the quark gluon plasma (QGP). This feature leads us to seek for a
tractable non-perturbative model to study the interactions of heavy quarks in the QGP and connect them to ob-
servables. Toward this end, we have developed a many-body T-matrix approach that includes the fundamental
features of the QCD force constrained by lattice QCD. We first use it to define and extract a heavy-quark (HQ)
potential in the QGP from lattice QCD data of the singlet free energy [1]. A major outcome of the approach
is a potential with a long-range force as the remnant of the confining interaction. As an initial application
we implement the potential to calculate HQ transport coefficients using heavy-light T-matrices. A strong
coupling at low momentum and low temperature is found to transition into a weakly coupled regime at high
momentum and high temperature. The implementation of these new HQ transport coefficients into Langevin
simulations for heavy quarks in heavy-ion collisions unravels a direct connection between the potential and
the resulting elliptic flow [2]. Toward a self-consistent coupling of the heavy quarks to an interacting QGP at
strong coupling, we develop a generalized T-matrix formalism to compute its equation of state (EoS) through
a Luttinger-Ward skeleton expansion. This allows us to include both massive quasiparticle and resonance
(bound) states systematically with a self-consistent thermal width. Fits to lattice EoS data yield light-parton
spectral functions with large thermal widths [4], supporting the strongly-coupled nature of the QGP from this
perspective.
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