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The supercharge diffusion constant
Motivation : Examine universality properties of the diffusion constant

For all theories admitting an Einstein gravity dual (e.g. charged black holes dual to
theories with chemical potential or the near-horizon region of general Dp-branes)

η

s
=

1

4π

I Hydrodynamic limit of N = 4 SYM at finite temperature

I Excitation related to fluctuations of the supercharge densities ⇒ phonino

I The diffusion constant Ds determines the damping of the phonino excitation.

Two ways to calculate the diffusion constant :

� Pole of the supercurrent correlator

� Kubo formula : Relation of the diffusion constant with the low momentum,
low frequency limit of the supercurrent correlator

εDs = − 1
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]
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Finite temperature results

• The retarded correlator of the supercurrents (dual to the gravitino ψαi ) is
defined as:

Gαβ̇ij (k) =

∫
d4xe−ik·xiθ(x0)〈{Sαi (x), S̄β̇j (0)}〉

� The background metric:

ds2 =
π2T 2R2

u
(−f(u)dt2 + dx2 + dy2 + dz2) +

R2

4f(u)u2
du2

with f(u) = 1− u2.

� The bulk action for the gravitino:

S =

∫
d4x
√
−g(Ψ̄µΓµνρDνΨρ −mΨ̄µΓµνΨν)

Ds =
2
√

2

9πT
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Finite temperature and chemical potential results

Background

Finite temperature and chemical potential STU black hole

Solution of N = 2, d = 5 SUGRA with three abelian charges
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Finite temperature and chemical potential results
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Conclusion

The diffusion constant varies with the chemical potential ⇒ No universality
property!
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Thank you!
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