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Relate boundary CFT correlators to bulk gravity correlators at boundary
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Correlators of a conserved U(I) current
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Associated with this current is a bulk U(1) gauge field
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Bulk-boundary correspondence:
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Correlators of the stress-energy tensor
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Associated are the fluctuations of the bulk metric
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Fix coefficients from CFT, at zero temperature

Coupling Correlator Current, stress tensor fermions:
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Free CFT3s saturate exact CFT3 bound, |y| < 1/12.

T5(k1)

. = 1 Stress-tensor vertex, 2 current vertices
/\ * Tensor-valued momentum integrals
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iok2) = Helicity contractions + 185 terms

= Expand metric: Muv T+ ZQhW
= Derive non-linear graviton-gauge field vertex

13,4, . .
’ = Evaluate tree-level Witten diagram
= Helicity contractions Suvrat Raju
1
" Fermions: vy = 5 + O(1/NF) = Scalars: v, = —1—12 + O(1/Np)
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AdS4 theory of electrical transport in a strongly
interacting CFT3 for T > 0

S| —

Conductivity is
independent of w/T
for v = 0.
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AdS4 theory of electrical transport in a strongly
interacting CFT3 for T > 0

S| —

Conductivity is

independent of w/T
for v = 0.

Consequence of self-duality of Maxwell theory in 3+1 dimensions
>

w/T
C. P. Herzog, P. K. Kovtun, S. Sachdev, and D. T. Son,
Phys. Rev. D 75, 085020 (2007).
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Electrical transport in a free CFT3 for T > 0

Complementary w-dependent
conductivity in the free theory

w/T
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AdS4 theory of “nearly perfect fluids™
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R. C. Myers, S. Sachdev, and A. Singh, Physical Review D 83, 066017 (2011)
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AdS4 theory of “nearly perfect fluids™
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e The v > 0 result has similarities to
the quantum-Boltzmann result for
transport of particle-like excitations
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R. C. Myers, S. Sachdev, and A. Singh, Physical Review D 83, 066017 (2011)

Friday, March 22, 13



AdS4 theory of “nearly perfect fluids™
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e The v < 0 result can be interpreted
0.5 - as the transport of vortex-like
* excltations
* W
o0 .
0.0 0.5 1.0 15 AT

R. C. Myers, S. Sachdev, and A. Singh, Physical Review D 83, 066017 (2011)
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AdS4 theory of “nearly perfect fluids™
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0.5 - I'he v = 0 case is the exact result for the large N limit
: of SU(N) gauge theory with N' = 8 supersymmetry (the
ABJM model). The w-independence is a consequence of
self-duality under particle-vortex duality (S-duality).
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R. C. Myers, S. Sachdev, and A. Singh, Physical Review D 83, 066017 (2011)

Friday, March 22, 13



AdS4 theory of “nearly perfect fluids™

e Stability constraints on the effective
theory (|v| < 1/12) allow only a lim-
ited w-dependence in the conductivity

0.0 W
0.0 0.5 1.0 15 AT

R. C. Myers, S. Sachdev, and A. Singh, Physical Review D 83, 066017 (2011)
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Traditional CMT

@ Identify quasiparticles and
their dispersions
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Traditional CMT Planckian dissipation and gravity

@ Identify quasiparticles and @ Start with strongly

their dispersions interacting CFT without
particle- or wave-like
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Traditional CMT

@ Identify quasiparticles and
their dispersions

@ Compute scattering
matrix elements of
quasiparticles (or of
collective modes)

@ These parameters are
Input into a quantum
Boltzmann equation

@ Deduce dissipative and
dynamic properties at non-
zero temperatures

Planckian dissipation and gravity

@ Start with strongly
interacting CFT without
particle- or wave-like
excitations

@ Compute OPE co-efficients
of operators of the CFT

@ Relate OPE co-efficients to
couplings of an effective
graviational theory on AdS

@ Solve Einsten-Maxwell-...
equations, allowing for a
horizon at non-zero
temperatures.
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