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Jackiw Teitelboim (JT) gravity has proven to be an excellent tool for investigating aspects of
quantum gravity and black hole physics. In recent years, the study of JT gravity and its deforma-
tions has helped us learn about the different contributions of geometries in the gravitational path
integral, the quantum gravity Hilbert space, the space-time factorization problem, the role of avera-
ging in holography, the black hole information paradox, and the matrix models. All this motivates
the exploration of the JT gravity in different setups, with and without matter. Here, we consider

JT gravity conformally coupled to Liouville field theory and matter fields. This model admits to be
interpreted as a non-critical string theory on a linear dilaton background with a tachyonic Liouville
(potentialalongamulldiréction The constant curvature constraint of JT gravity results in a neutrali-
zation of the Liouville mode, which (iakesitipossiblerorcomputenhienon=pointcorelationfucsion
@ thetheoryranalyticallyy Here we give the explicit derivation of the four-point function and briefly
comment on its properties, such as (HONOUEOMyNNVATANCENCIOSSINEISyMMEtTyMfactorZationand
limits.




A few questions

 »What incarnation of JT gravity is studied?
» Which string theory is it related to?
»How are the two theories identified?

» Why is this useful?



»What incarnation of JT gravity is studied?
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coupled to the Liouville action |27]
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together with matter fields

1
Smatter = - dzm\/ggaﬁaaXaaﬁXbéab 5 (4)
am Jp

where o, 5 = 0,1 and a,b = 2,3, ..., D—1. Matter content

constants #, u, ), v are real, with v % —1. Re

is given by D —2 space-like scalar fields X“. The coupling :
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» Which string theory is it related to?

S =50+ 55+ QX(M) -+ Sghost (9)

with the Gaussian contribution
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and the interaction term
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where 7, denotes the mostly-plus, D-dimensional Min-
kowski metric (u,v = 0,1,2,...,D — 1). Also, we have
rescaled the cosmological constant as
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A=,/ —A 10
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Parameters: Q(), Ql, 5, b, (,LL, 9)

Here, we will consider the theory with A = 0. For the
case A # 0 see reference [26]. For A = 0, the action above
can interpreted as a string worldsheet o-model in the D-
dimensional dilaton-tachyon background
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with Qu = Qo0 + Q16,, by = b(0) +4)) with p,v =
0,1,2,...,D—1and o’ = 2. This describes a flat, linear di-

laton configuration with a Liouville type potential along
the light-like direction X X0




- »How are the two theories identified?

Field identification
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Parameter identification

Weyl anomaly
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» Why is this useful?

9 - op X T Reduced to free Bosons
S o — d°z (00X 0X™ +4mpe ) plus light-like Liouville
4 M interaction.

More specifically, we will compute correlation functions: Task: compute resonant correlators

of vertex operators of the form of Vertex operators
(ij (Zj) _ e2ikﬂX*‘(z;’) ’ (21) nb 4+ g Z k] _
with 7 = 1,2,...,N and p = 0,1, ..., D — 1. These are
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. _ - I J . . .
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N+n point correlator of free fields




A few answers

»>What incarnation of JT gravity is Studled‘7
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>Whlch string theory is it related to?

S = So+ 51+ 0x(M) + Sgnost + ®(xX ):—QMX“
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>H0W are the two theories 1dent1f1ed‘7
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A little bit of context: Is there something new?

Classical Gravity Coupled to Liouville Theory

Francisco D. Mazzitelli]

Noureddine Mohammedf] (1 99 1)

We consider the two dimensional Jackiw-Teitelboim model of gravity. We first
couple the model to the Liouville action and ¢ scalar fields and show, treating the
combined system as a non linear sigma model, that the resulting theory can be
interpreted as a critical string moving in a target space of dimension D = c+ 2.
We then analyse perturbatively a generalised model containing a kinetic term
and an arbitrary potential for the auxiliary field. We use the background field
method and work with covariant gauges. We show that the renormalisability of:
the theory depends on the form of the potential. For a general potential, the
theory can be renormalised as a non linear sigma model. In the particular case
of a Liouville-like potential, the theory is renormalisable in the usual sense.

Brief comments on Jackiw-Teitelboim gravity

coupled to Liouville theory

Gaston E. Giribet (2003)

Jackiw-Teitelboim gravity with non-vanishing cosmological constant coupled:
to Liouville theory is considered as a non-critical string on d dimensional flat;
spacetime. It is discussed how the presence of cosmological constant yields
additional constraints on the parameter space of the theory, even when the con-
formal anomaly is independent of the cosmological constant. Such constraints
agree with the necessary conditions for the tachyon field to be a primary -
prelogarithmic— operator of the worldsheet conformal field theory. Thus, the
linearized tachyon field equation allows to impose the diagonal condition for the
interaction term. We analyze the neutralization of the Liouville mode induced:

by the coupling to the Jackiw-Teitelboim Lagrangian (I leHreerficldipreserip




»Full expression for four-point function
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