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General setup of gravity/gauge theory duality

SAdS((I)) type IIB superstring field action

O ¢, ¢A) ¢AB) o ¢A1A3

fields in AdS(5) x S(5)



Dirichlet problem
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Use solution corresponding &g

S4ds(®) = Serr(Psh)
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correlation functions from AdS



Long-term motivation
Computation of Sgr(Pgp)

for superstring theory



Supestring - theory of gauge fields

massive (higher) 4+ massless(low)



Method for analysis of gauge theories 7
among others
Light-cone gauge approach

BRST approach



Light-cone gauge approach to closed
supestring

L=d(0— M?)D + 3

(Green Schwarz)
1) simple Lagrangian
2) convenient for tree level

3) hard for loop computation



BRST approach to closed string

L=d(0—- MDD+ P34+ 44 ...

1) more complicated Lagrangian

2) Lorentz covariance —
computation of tree and loop
diagrams iIs simpler



BRST

Find helpful gauge conditions

de Donder like gauge 7



Goal

Find convenient gauges and compute

Seff(Psh)

for arbitrary spin fields



scalar

S = [d%zdzL
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scalar
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scalar

Solution to Dirichlet problem




scalar

Solution to Dirichlet problem

d(x,2) = [d% Cu(x —y,2)pgn(y)
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scalar

Effective action
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spin-1
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spin-1

[ = DApA

A_
aas® =0

Coupled EOM



ds? = 5 (dzdz® + dzdz)

boundary flat coordinates

Z radial coordinate



spin-1

bulk so(d,1) — boundary so(d —1,1)
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spin-1
standard Lorentz gauge
DA¢A =0

leads to coupled equations
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spin-1

Modified Lorentz gauge

RRM, 1999

Polchinski and
Strassler 2001

gives decoupled equations



spin-1

Decoupled equations
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spin-1

Solution to Dirichlet problem

¢"(z,2) = [dUCuy(x —y,2) ¢% (y)

d(z,2) = [ dYCuy(x — y,2) ¢ (y)




Modified Lorentz gauge for bulk

AdS fields
1 1 1 >
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Faddeev-Popov procedure

Liot = L + Equ

_ 1
Lqgu = —bL 4+ 0y c + §§b2

=20 Landau gauge

1 Feynman gauge
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sc = 0
sc=2>
sb =0

anti-BRST
so? = 0% s¢p = Tuy,C

sc = —b
sc =20
sb=20



OFF-SHELL



Feynman gauge £ =1

Integrate out field b
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anti-BRST
sp® = 0%c s¢ = TuyC



ON-SHELL for ¢c and c



spin-1

Decoupled equations

o+







spin-1

Solution to Dirichlet problem

¢ (x,2) = [dYGuy(x — y,2) ¢“(y)
d(z,2) = [dUYGCury(x —y,2) ¢(y)

c(x,z) = /ddyGyl(X —v,z) c(y)

c(z,2) = [d%Gu (x —y,2) e(y)
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spin-1: Effective action
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s¢p? = 0% s¢p = —[c
sc=20
sc = 090" + o
anti-BRST
so? = 0% sop = —Llc
sc = —0%p% — ¢



ON-SHELL for ¢c and c



regularization

d— [d] = —2¢, [d] — integer

“¥ints(d) ()
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s’ = 0%

sb =0
sc =0
sc =20



Arbitrary spin-s AdS field

@Al...As



Impose modified de Donder gauge
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Decompose

so(d,1) — so(d —1,1)

@Al...AS — @al...as

@al...aS,:l
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Decoupled equations
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Apply Faddeev-Popov procedure

Faddeev-Popov fields
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Nakanishi-Lautrup fields
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Use Feynman gauge ¢ =1

Integrate out Nakanishi-Lautrup fields
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Sconf — ddaj‘cconf
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