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0. Summary

» We studied infinitesimal TT deformation of O(N) massive vector model in large N limit:
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* We calculated effective action at 0(1/N) (sub-leading) level.
* The effective action breaks the positivity of state space.
* Local symmetries such as diffeomorphism invariance will recover the positivity.

|. Introduction

 TT deformation is an irrelevant deformation of "
2 dimensional Lagrangian with the TT flow equation :
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* TT deformation is equivalent to a classical metric 2]
perturbation with field-dependent coordinate transformation.
- If the TT flow can be understood at quantum level,
a clue to quantum gravity may be captured.
e We study infinitesimal TT deformation of
O(N) massive vector model in large N limit at quantum level.

2. Effective action

 The Lagrangian can be rewritten with auxiliary fields:
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CHV ... symmetric traceless tensor field

C--- scalar field
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* The effective action:
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* We consider leading and sub-leading (0(1/N)) contributions
to the effective action.

2-1. Leading contribution

*In N > o0 limit, C and C*' integral is equivalent to
substituting the value of stationary point of S..

« Stationary condition:
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* The logarithmic divergence of the loop integral can be
renormalized into ayma3.
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2-2. Sub-leading contribution

* To consider 0(I/N) correction to the effective action,
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N VN

2" order of (,CH :

S == [ [ aP? = — + (quadratic div.) | (G#*)’
eff = 5 a PR (quadratic div. ) ( ) +
p 0

m* P P2 m2\/. PP, . \
tan~ ! C — L 2Cmv
4P\4m? — P2 Vv4m2 —p2) 96m lém

a--- scheme-dependent constant
e.g. 0 (Pauli-Villars, Dimensional), -I§; (Cutoff)

Renormalizability
* The quadratic divergence can be renormalized into «.
= All divergence can be removed up to 0(I1/N).
* Finite renormalization terms in S.¢ correspond to
non-local counterterms in the original Lagrangian L :
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Positivity
« In UV (P? - o) region, the kinetic term of ¢ has wrong sign.
« If a # 0, because (5””)2 = (CNO")2 — (501)2, the kinetic term
of either C° or C°! has wrong sign.
= Positivity of state space is violated.

3. Discussion

* The effective action is essentially same as Liouville action
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* Liouville action with N < 25 does not violate the positivity
because of diffeomorphism invariance and its FP ghost.

* The above results are valid for general deformation by
any function of 7, with a slight modification.

- If deformation of 2D theory by any function of T, is
well-defined at quantum level, the deformed theory should
have local symmetries such as diffeomorphism.

"This conclusion is consistent with the fact that ¢ =0 with"

renormal ization schemes which hold diffeomorphism

_invariance (Pauli-Villars and Dimensional Regularization).
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Note: (C) # O does not mean spontaneous breaking of O(N) symmetry
because (C) ~ (¢?) .




