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Classical Duality
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Classical Duality
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Duality in QFT
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Duality in QFT
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Abelian duality

Big theory
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Dual Theory
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Dual Theory
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Abelian duality
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Correlation functions

Dual Picture
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Dual Picture
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Winding Numbers




Abelian duality

°
Conclusion

@ 7 < 1/h implies that a classical theory can be dual to a
quantum theory,

@ A local operator can be dual to a non-local procedure.

Reference

E. Witten, Dynamics of Quantum Field Theory, in: P. Deligne et al.,
eds., Quantum fields and Strings: A Course for Mathematicians,
AMS 1999.
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Mass formula
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T-duality
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Gauge Symmetry

m°=0=>n=w=0, N =N,=1.

Generic gauge group




Self-dual Radius R = /4

New massless states
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Enhanced gauge symmetry
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T-duality
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Conclusion

@ R — 0 and R — oo are physically equivalent.

© Gauge symmetries can be accidental.

J. Polchinski, String theory: An introduction to the Bosonic String,
Cambridge University Press, 1998.
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Classical Virasoro algebra
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Classical Virasoro algebra
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Conformal symmetry in two dimensions

Generators
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Virasoro Algebra
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espondence

Conformal symmetry in two dimensions

Virasoro Algebra
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Anti de Sitter spacetime

Geometry
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Anti de Sitter spacetime

Geometry

R(2:2)

ds® = dX§ + dX? — dX3 — dX3

AdSs; Geometry
X+ X7 — (X5 +X3) =0

d 2
ds? = r2 (—dt® + d¢?) + TLQ

N




AdS3/CFT2 correspondence

(o] o}

Anti de Sitter spacetime

Asymptotic Symmetries

d 2
ds® = r? (—dt* + d¢*) + 7"%

Diffeomorphisms

5guu :vugu‘i‘vufu

5gtt = 0(1) (5g¢>¢> = O(l) 5grr - O(T73>
Sty = O(1) bgir = O(r™) bggr =0 1)

N
w



AdS3/CFTy correspondence

ooe

Generators of asymptotic symmetry
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Generators of asymptotic symmetry
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J.D. Brown, M. Henneaux, Commun. Math. Phys. 104, (1986) 207.
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The Cardy formula

Entropy

Modular invariance
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The Cardy formula

Entropy

Modular invariance

J.L. Cardy, Nucl. Phys. B. 270, (1986) 186.
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Conclusion

The number of spacetime dimensions might be physically
unimportant!

Suggested Reading

J. Polchinski, Dualities, arXiv: 1412.5704
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