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A general Form of
Gauge/Gravity duality

A Conformal Field Theory (CFT)M

in d-dimensions

Part 3

is dual to

Quantum Gravity in Anti-de Sitter (AdS) space
in (d+1)-dimensions

where the coupling constants behave as chT:L.
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Conformal Symmetry

@ Conformal transformation leaves angles invariant
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@ In Minkowski space the symmetry is generated by:
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How the duality works?

@ Theories have the same symmetry
=> Conjecture: Different descriptions of the same
effective field theory.

o Identify
= spacetime of CFT
=> Information stored in boundary => Holography

@ Identify the partition functions
= ZCFT
=> Correlation functions (Observables) identified

@ In addition: Dictionary between and
field theory operators needed.
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o A IS dual to an
operator O with scaling dimension A

d e
A =
2k

® Partition functions are identified

<efdd$¢bdy(f)@(f)>CFT B

@ Correlation functions (Observables):

& A 0" log ZcrT
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Best understood example

N =4 SYM Theory with gauge group SU(N)in 4-dim
at large Nand large 't Hoft coupling A\ = N gy

is dual to

Parameters of the theories are related by

9\2(1\4 = ==\















Large N Field Theory

@ Consider U(/NV)gauge theory with adjoint
fields (I)i]

D D__eﬁne A = NQ%M and rescale i) — gYM(I)

£ % [tr(000®) + tr(D?) +tx(dY) + - - ]

@ Feynman rules:
propaga’ror)\/N vertex N/, loop N

@ For  propagators, V vertices, I'"loops
_genus
NE—I—F—V)\E—V = NX)\F_X 0 S 3 29

=> Topological Expansion => String Theory
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Different Applications

@ Insights into strongly coupled (large N) field

theories by next talks
QCD especially transport in sQGP (

LHC), Technicolor, Condensed Matter Sys’rems

@ Insights into
by weakly coupled quantum field
theories: Entropy of Black Holes, Membranes

in M-Theory
@ Formal developments: falk

Hidden Symmeftries in scattering amplitudes,
Integrability of N' =4 SYM Theory
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