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AdS/CFT - the best thing since sliced bread?

» Bekenstein-Hawking entropy of black holes (1973):
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» Black hole entropy proportional to its area, not volume!
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boundary

» First example: AdS/CFT duality (Maldacena, 1997)

» N =4 SYM in 4d Minkowski, w/ gauge group SU(N) < Type
[IB string theory in AdSs x S® background

» OR strongly coupled (conformal) field theory (d-dim.) <
classical gravity in AdSg41

» OR (virtually) impossible < possible

» Applications to thermalization, quantum information,
condensed matter theory
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Applications to condensed matter theory

» Study low-energy excitations of a cold strongly coupled
non-relativistic condensed matter system

» Fermi liquid theory non-applicable here, we need AdS/CFT
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» Study low-energy excitations of a cold strongly coupled
non-relativistic condensed matter system

» Fermi liquid theory non-applicable here, we need AdS/CFT

» Use the probe brane approximation with DBI action w/ finite
charge density

5= _TD/quX Vdet(gap + Fap), F = Apdt Adr

» Solve A}, then fluctuate F,p — Fap + fap and solve EOMS of
fab
» Find two modes: zero sound and diffusion

» We can compute susceptiblity, heat capacity, conductivity etc.
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