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Heavy Quarks, Potential Model and Lattice QCD
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Lattice Heavy-Quark Free Energy in Medium

In medium: F,5(T, r)=Change in Free Energy (Lattice)

Foo(T,r) = =TIn(Zyg) =(-Tn(Zyg)) — (-Tn(2)),
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Heavy-Quark Free Energy From In-medium T-matrix

¢ Lattice QCD can generate data for all r and 7. ng)]_l = 72-3(2)

Fo3(T,r) = =TIn (67>(—ir, r)) lc=p
“*Infinite mass limit: T-matrix can calculate G~ (—it,r) as:
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Concrete Ansatz to Extract a Potential

Fo5(T,7) = =Tln (5>(—iﬁ, r))
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Heavy-Light T-matrix and Heavy-Quark Transport in QGP
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R(p,p’) + Relativistic correction for heavy-heavy potential for heavy-light scattering
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a V(p—p’) * Potential includes Non-perturbative string interaction
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Heavy-Quark Transport Coefficient
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Langevin Simulation and Charm-Quark Spectra

Transport Coefficient for Heavy Quark Langevin Equation

dx = pdt
dp = —I'p dt + /D (p + dp)dtp
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Conclusions and Perspectives

**Present Findings
* Developed approach to define in-medium I/
* Extracted potential from lattice F/,5(T,7)
e Potential generates large transport coefficient (strongly coupled)
* Langevin simulations indicate sensitivity of heavy-quark v, to underlying potential

s Future work:
* Systematic self-consistent formalism to eliminate free parameters in fit to F 3
* Include off-shell (quantum) effects for heavy-quark transport coefficient

Thanks!



