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Bar Some context

Thermal 2pt functions in CFTs
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The 2pt function is no longer a Green's function
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of the Laplacian due to highertwists and shadows

It is CFT like despite being massive

The result for the higher spin contributions

Yet
2 4121122 as n
n 2 175 n

1 22 1 Lizz 154
11sLizz its

To complete the context we calculate the

thermal partition function free energy
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This means that one can calculate thermal Ipt function

taking appropriatederivatives of theabove
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but let us introduce some notation to helpus

with the global emerging picture



war Notations

A simple but apparentlyoverlooked property of the
free energies be Z Cziz is the following

The parent quantum me thanicalmodel

Consider the Hamiltonian
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Next define
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These are harmonicfunctions on the opendisk

and the upperhalfplane takingconstant values
at the boundary

From buzo to buzz

Remarkably using the relativistic one particle

density of states
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we obtain
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The precise result is
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A bit more notation

The above formulae can be recast as iterated integrals
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theintegrals areordered as 0 12,1 1221 22 121

Define the integraloperator
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There is yet another set of functions that
we can obtain from laZo 2,71
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The parameter k is the depth It is raised as

D 2,21 0512,21

with

L 431

11



Summary of notations

We havedefined differential and integraloperators

that act on
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oooo Con formal ladderintegrals

The followingclass of L loop Hptintegrals in D 2472dims
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are omnipresent in CFTcalculations
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Fromconformal invariance we have
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A remarkable resultby Isaen using Informaquatummechanics

yields

Ecs51 11 1.1dt2 t 41511 t 2413717
pe

Using the change of variables
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The correspondence

setting
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we can map the thermal free energies to

conformal laddergraphs as
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An inviting form of the above is
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The differential equation

The functions Dicz21 satisfy a familiar looking
differential equation after somecalculations
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For 1 0 d L quantummechanics this coincides with

the eo.ch of a scalar field in Euclidean Adszwithmetric
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in the context of Ads CFTL foroperators at the
body of Ads withscaling dimension k
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Back to thermal 2pt functions

It appears that we haveonly managed to evaluate
the spin zero and spin one thermal Lptfunctions

9012171 nDiazE

titi ett Diaz

what about the Ipt functions of higherspincurrents

Note conformal

The massive theories we considerdonothaveHScurrents

However the thermal expansion requires the presence
of HS conformalcurrents
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In the free theories we can constructexplicitly

the symmetric traceless andconserved conformalHS

currents that give rise to the Ipt functions dog
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Next a tedious calculation gives the recursiverelation
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The derivation is possibleduetotheequationof motion
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The resultshows that higherspinoperators are determined

by lowerspinoperators in higherdimensions

Eventually the thermal Lptfunction of a higherspin

operator isgives as a sum of scalar or spin one

thermal Ipt functions in higherdimensions

Bad The hyperpartitionfunctionand the all loop resummation

Let us define the hyper partitionfunction and

the corresponding hyper freeenergy as
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The latter satisfies
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result and it is relevantfor theresummation of

ladderintegrals
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The replacement a ig gives
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Nonethedivergencecomesonlyfrom thevacuumenergy
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a result firstobtained by BroadhurstandDavydychev

Outlook

mmmm AGT like result theconformalcrossratios 5
are identifiedwithmoduli i.e instantonmoduli z z

mum The Borelsum offreeenergies is reminiscentof

a genusexpansion
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