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+ for simplicity-
To compute the 2pt fat ( 2 functional derivatives wrt the
source) , we can neglect interactions and only keep
terms that are quadric in the Euclidean action :
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z
' 2! § - (d - e ) t 2+51 - z

' K' § - m2 of = o

This can be solved exactly -
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uses a perturbative analysis close to the boundary ,-
expanding IT in powers of 2- →o and solving the eq .
iteratively order by order- ①



In this case the solutions are
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Requiring regularity in the interior ( the saddle pt
cannot be singular , otherwise it would not contribute to
be path integral)

⇒ qfk)=o
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the two Solutions agate in the

interior and we can consider a linear combination
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In word . Space :

Ifan) - of (x) z
d - °

w/ n'= do
- d)

Let 's rewrite the entire Sol . explicitly in terms of

Yola) ( arbitrary fat on Rd)
To do it

, defy : BULK To BOUNDARY PROPAGATOR

( t.se,
which propagates the field in the bulk

from its asymptotic value -
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Given OIC ( t , n) as a f- d- of Bes 0/6) , we evaluate
the on-street action :
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at the boundary :

the argument
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Use :

Klan ; ni) 2-did
"
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I N-self 20

and observe :

fz.gl?sez'-dKCxit;x.)2zKfse.tjsez) =

= E
' - d Ed- O ( d -o) Ed

-O - '
d
"
(x ,-sea) t

- -

~ E
d - 20

diverges for 07¥

+ (Atd-0) ,!÷
.#

+ sub! ng

-

~ finite

OBS IR divergences in the bulk perspective

I UV/IRondee

UV divergences of QFT correlates associated

to anteaters -

→ Add a COUNTERTERM to remove the divergence
and defy:
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Here Set needs to contain :
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w/ he . = IF induced metric et t -E
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OBS We are working on a slice
at

,
thus to

preserve covariance , counterterms need to be built w/
fields at t -- E ( scalars , induced metric ,

Ricci
,
etc)-

They also have to be led , as
in QFT ( there

cannot be for instance radial derivatives ) -
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.
1B . We could also add other ECIs ,

it

would correspond to a different renormalization
scheme in the QFT-

A
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which reconsidering :

E.Case) = ↳dgldx' k Cain ; n ' ) offset)

and Klan ; m) zd-oddcx.nl/+z0Co/x-zeiIIo
we see being precisely :
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as anticipated - thenormelireblenode-fisee.lk
expectation value of the dual operator-
-

OBS 1 this is just the simplest example of- systematic
procedure known as HoloGRAPHIC RENORMALIZATION

,

which allows to evaluate the tenornoticed on - shell

action for any field (
scalar

,
metric

, gouge fields) in
A Ads solutions -

See K
. Skender's et al : en lecture notes
-

hep - th 1069667 -
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source for op.
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as Feynman PROPAGATOR

diagram in Ads

w/ extremes on DADS

Feynman 's diagrams for tree - level correlates
in Ads are known as WHEN DIAGRAMS -

ooo . :
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by the interaction terms

that appear in (super) gravity
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