Burgers equation
- vs, large N limit
in TT-deformed O(N) vector model
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Example of TT deformation

* Consider the free massless O(N) vector model
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i=1 .. N
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Good properties of detT),

[A.B.Zamolodchikov hep-th/0401 | | 46]

* detT), IS a composite operator, but can be
defined well as a local operator

detT,, (z,w) = 0,7(z) + (total derivative)

e [ts expectation value in energy eigenstates
factorizes into products of one point
functions
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(O)n = (n|O0|n)
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Example of TT deformation

e We give a examples of TT-deformed theories
e We begin with the free massless scalar

LO) = _(au¢)2

e TT deformation of this model is
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Auxiliary fields

e With auxiliary fields C*V, the Lagrangian is
rewritten in a quadratic form of ¢

CHY ... a symmetric auxiliary field

(Note: We rescaled a —» a/N)

« After integrating ¢ out, we get

LN
Seff=7trlog( d,V—CCHd )+—jdx (— =G C Ty = 1)

as the effective action for CHY
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e In the large N limit, integration of CHV is
equivalent to substituting the values at the
stationary point of Seff

* The thermal free energy density fp; Is related
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Hami | tonian and Path integral

e Hami | tonian of static NG model is

1 = R
Hye = £<—1 + J1 — 2a(51¢)2 — 2a7t? + 4a?(7 - 61¢)2>

e Hami ltonian is NOT a quadratic form of m

= The canonical and Lagrangian formalism of the
path integral are NOT equal generally

jD$Dﬁ exp(ijdx(ﬁ-ﬁmﬁ—?—[)) + quBexp(ijdx L)
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Free energy in canonical PI

e With the large N method, we can calculate the
free energy in the canonical formalism of the
path integral as well as in the Lagarangian

formal i sm

e But the result coincides with the one in the
Lagrangian formal ism
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e We do not understand the reason yet...
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Zamo lodchikov’ s argument

e Thermal free energy can be calculate from

7 = jsz exp <— lexsldsz SE> = exp <—fd2xE f(R1'1)>

« If we exchange roles of the (Euclidean) time
and space, we get

(Rlxsl) E(R1><S1)
Z=exp<—fdx1E0 )=exp —jdsz OR

e Then we conclude

&) = g R ‘R=ﬁ
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How to resolve?

e Possible candidates

|. The canonical formalism of the path integral
differs from the Lagrangian formalism?

2. I/N corrections cancel out at all-order?
3. The Burgers equation or the operator

formalism cannot capture |/N corrections?
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