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Classical gravitational aspects of AdS3/CFT2 correspondence

4d flat case, null infinity: asymptotic symmetries

3d flat case, null infinity: BMS3/CFT | correspondence

4d flat case, null infinity: dual theory
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Asymptotic symmetries
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Asymptotic symmetries
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Solution space

existence of general solution
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Conformal properties

= |
asymptotic symmetries transform JaB gAB(X, sy )
solutions into solutions gap(z, —0=, —0p) = Legap

conformal transformation properties
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asymptotically AdS3 gravity: dual to conformal boundary theory



Charge algebra

Q surface charge generators,

Hamiltonian approach Dirac algebra

centrally extended charge representation of conformal algebra
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where ¢ = 3G

1s the central charge for the anti-de Sitter case.

Strominger 1998: combine with Cardy formula to provide a microscopic
derivation of the Bekenstein-Hawking entropy of BTZ black hole



Asymptotically flat spacetimes

BMS ansatz Ou = | 2"
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Asymptotic symmetries

asymptotic symmetries LeGr =0, Lega =0, LeOas gt =0,
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New proposal

CFT choice : allow for meromorphic functions on the Riemann sphere

solution to conformal Killing equation Y¢S = YC(! ), yé— Yg(!_)
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Asymptotic symmetries
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Solution space and conformal properties

general solution parametrized by ©=0(9), == E(9)
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Charge algebra
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solution space

1
ansatz JgaB = TZWAB +1rCag + Dag + Z’VAB 01(): CCD -+ 0(7“_!)

determinant condition ~ C,' =0 = D},

Sachs: power series and Dag =0 guarantees absence of log terms
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Solution space
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Conformal properties

bms4 transformations
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Interpretation and consequences: work in progress



Conclusions and perspectives

4d gravity is dual to some conformal field theory

classifiy (non)-central extensions; study representation theory of bms4
to be done: surface charge algebra

non extremal Kerr/CFT correspondence ?

angular momentum problem in GR:

Lorentz = bms4(old)/supertranslations versus bms4(new)/supertranslations =Virasoro
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Toy model to understand BH entropy

quantum understanding of BH entropy: what microstates are responsible?
physical toy model for BH: electromagnetic Coulomb solution

quantize EM field in the presence of external source Q
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4
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action g9 = | d* [—

modification of constraint associated with Gauss law ! 2@
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BFV-BRST quantization

standard BFV-BRST operator quantization in Hilbert space with indefinite norm

modified BRST charge 1 Q = / Bk ¢ (K)[a(k) — q(k)] +[da (k) — q(k)]c(k)

q(k): (2")3/5 2k 3/ 2

a(k) = az(k) + ap(k)

(k) = 5 (as(k) 1 a0(k)

[adk),b (k) ="kt k')

null oscillators

standard vacuum no longer BRST invariant !

shifted oscillators aQ(k) = a(k)! q(k), a9 = a*(k)! q(k)

new vacuum in the presence of source a?(k)|0)? =0



Coherent state of unphysical photons

solution in terms of old vacuum |O!Q = Hexp Q(E)I; (E)|O' = exp/dgk Q(E)[S (E) |0!
k

null oscillator Qoj0"? = 100" =1

expectation values of electric and magnetic fields Q (0] Pi (X) |O>Q _ QX'3
4lr

Q ot x K0 =0

quantum mechanical understanding of Coulomb solution only possible in
Gupta-Bleuler/ BRST quantization

BH problem: one needs to “count” coherent states of unphysical degrees of freedom



