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Motivation Degrees of freedom & EFT Lagrangian
Symmetries

Energy loss of a heavy quark in a strongly coupled

N = 4 SU(N,) supersymmetric plasma has been » To lowest order in derivative expansion and consistent

with the symmetries, @' couples to 3, and 4, via

calculated using AdS/CFT correspondence. The o Hydrodynamic field: ®/(&,t), 1 =1,2,3
primary mechanism is through excitation of a Heavy Quark field: ¥, (x) 1
hydrodynamic modes. 2 Gluon field: A, (x) JH = aeﬂ“ﬁYe,,Kaaqﬂa,,@!aﬂK

While there is no dual description of strongly
coupled QCD plasma, one should be able to study

the interaction of hydrodynamic modes of the In addition to spacetime symmetries and the » Lagrangian up to 1/M and lowest order in derivative
plasma with the heavy quark in the strong coupling SU(3) gauge symmetry of QCD, we have the expansion (4, < l,:;dro ):
limit using a two-scale (M and ll_l;dro) bottom-up following internal symmetries for the
EFT. hydrodynamic field. [ = F(X) + ZA(X)GﬁvGam’ + th(X)ITva : iDlI)v + M(X)ijlljv
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Plasma T [ are generic functions of X.
| 2 o - F(@), det()=1

» Expanding in small perturbations about equilibrium

o = x! + qb’, gives us the dynamics of heavy quark,
/ gluon fields and ANY NUMBER of phonons to lowest

order in thelr momenta.
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Outlook
X0 o, X0 *** An EFT of heavy quarks in a strongly coupled medium
: | : might provide powerful calculational tool to understand
| .y energy loss through collective modes.
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7 R *» Future work: Understanding the finite temperature
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Y, Y, A P d version of the EFT Is crucial since higher dimensional

operators can be enhanced due to hard thermal loop

. . effects.
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