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14+1 CFT with a TT deformation

S = SCFT — dxdT TT
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T Energy Spectrum = Spectrum of Black Hole in a Box
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Total energy of a black hole with radial cut-off



TT = Equivalent to Nambu-Goto string theory
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X1(e™z,e7?™2) = X1(z, ) + 27 R. Target space = cylinder
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LC gauge coordinates have operator valued periodicity:
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TT for general c = non-critical string with worldsheet action

S = /d2z( &8X_ X" +xR1og(dXTOX ™)

=> preserves 2D Poincare symmetry

Stress tensor gets modified to

T=0X"0X" + x0%logdX™
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satisfies Virasoro algebra with ¢ = 24 (1+x)



An equivalent formulation starts from the dilaton gravity action

S = /d2$\/§(c]i)R_|_ ,u) -+ /{SL(g) + Scrr

Classical solution can be parametrized in terms of free fields X™ and X" via:
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Spectrum
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Partition function o 1
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Target space = cylinder

X1(e*™z,e7?™%) = X1(z, %) + 27 R.

BRST charge

Q = 7{42 (C(TCFT+ Tx + %Tgh))

Physical states = BRST cohomology
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How do we recover the stress-tensor?
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These are a generalization of the DDF operators of critical string theory.

They satisfy the Virasoro algebra with central charge c

L, L]l = (n—m)Lp1m + 1—62(713 — 1) 0nm

and can thus be identified with the stress-tensor of the deformed CFT.

This is the key result used in the old proof of the no ghost theorem.



Target space = cylinder

X1(e*™z,e7?™%) = X1(z, %) + 27 R.

BRST charge
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Physical states = BRST cohomology

X1\

Qbrst |phyS>

[Qbrsta Ophys} =0, Ophys = phys

0, iphys) =~ |phys) + Qubrst|*)

[Qbrsta ]




We would like to define correlation functions, such as the 2-point function in

(On(z) Only) ) (On(p) On(—p))

position space or momentum space

So what are the appropriate physical observables? Here is a first guess:
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=> Only on-shell amplitudes! How can we obtain off-shell correlation functions?



Here are a concrete proposal: use boundary states! ‘D-branes’

Ishibashi states w/ fixed momentum ...
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To compute the matrix element of a cross-cap operator,
it is useful to consider the CFT on the Schottky double’:
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(€', T|Onle, J) = N/dppk”” (1= )" (Vag(p) Vi, (0) Pp Via (1) Vi (00))
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—> identifies matrix element with square root of a conformal block!




It is convenient to introduce polar coordinates (p, t, ¢) and write
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We wish to compare this matrix element with the classical mode function

i 1(w+~ (w—4¥
Fur(p) = p"(1=p) >, F (h+ 552 ht %522 2k p)

in the dual BTZ black hole. We conjecture that the two are in fact equal:



