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AdS/CFT Holography

String theory in an n-dimensional Conformal field theory in an
Anti-de-Sitter space (n — 1)-dimensional flat space



AdS/CFT Holography

Type |IB superstring theory on N = 4 super-symmetric Yang-Mills
AdSs x S° theory in four-dimensional flat space



AdS/CFT Holography
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AdS/CFT Holography

Type IIB superstring theory on
Ad55 X 55

Free string limit g — 0

N = 4 super-symmetric Yang-Mills
theory in four-dimensional flat space
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Planar graph limit N — oo
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AdS/CFT Holography

Type IIB superstring theory on
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Free string limit g — 0

Integrable 2d worldsheet theory
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AdS/CFT Holography
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Integrable sigma models

e Broadly speaking, integrability is the presence of a large amount of conserved quantities

e Classical integrability: Lax connection

eom. & 0;L,(2)—0,L:(2) —[L+(2),Ls(2)] =0, vVzeC.

e Quantum integrability: important ingredient is the worldsheet S-matrix
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e No particle production
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e No particle production
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Scattering in integrable 2d QFT

e No particle production

e Transmitted momenta

e Factorisation =



Scattering in integrable 2d QFT
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quantum Yang-Baxter equation



From the S-matrix to the Spectrum

e Apply the integrability machinery to obtain the spectrum

ABA: Asymptotic Bethe Ansatz

TBA: Thermodynamic Bethe Ansatz

QSC: Quantum Spectral Curve



From the S-matrix to the Spectrum

e Apply the integrability machinery to obtain the spectrum

ABA: Asymptotic Bethe Ansatz

TBA: Thermodynamic Bethe Ansatz

QSC: Quantum Spectral Curve

e Check matching with anomalous dimension in the dual theory!
(In the finite A but / — oo limit)



From the S-matrix to the spectrum

Konishi state
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Integrable sigma models 1

e More integrable theories from lower-dimensional AdS/CFT setups

Ad55 X 55
3
AdSs x CP e Less and less (super)symmetries
e Larger space of parameters
AdS; x S3 x T* e Massless modes

AdS, x S2 x T®



Integrable deformations

e More integrable theories from integrable deformations

integrable theory

Space of theories

Integrable flow
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