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CFT
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Goal

Find

Seff(Psh)

for massive arbitrary spin fields

by using AdS
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Solution to Dirichlet problem
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scalar

Solution to Dirichlet problem
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Effective action

R
Seff = [ d@1d%@s T2

_ Psh(z1)dsn(z2)

16 —
12 EIrIRa

212]° = (21 — 22)%(z1 — 22)®



massive spin-1

Field content: qu, 0
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massive spin-1

standard Lorentz gauge

DApA + mop =0

leads to coupled equations
2 m7
(O+ 07 — )"+ 9%" =0
Z
m2
(0407 = —3)¢" +mp =0

2
(O+02 = "o+ 6" =0



massive spin-1

Modified Lorentz gauge
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massive spin-1
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massive spin-1
Decoupled equations
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massive spin-1

Solution to Dirichlet problem
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Conformal dimensions
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massive spin-1
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massive spin-1

Effective action
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Gauge symmetries
of
effective action
and differential constraints

for

shadow field



Modified Lorentz gauge for bulk AdS fields
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differential constraint for shadow fields

aa¢sah _I_ ¢sh,1 _I_ ngsh,—l =0



Gauge symmetry of differential constraint
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Modified Lorentz gauge for bulk AdS fields
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Use of gauge conditions

for shadow fields

may be useful for various

applications

Light-cone gauge may be useful

in AdS superstring theory
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massive spin-2
Field content

so(d,1) fields

Use gauge invariant approach
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massive spin-2

modified de Donder gauge
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Decoupled equations
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massive spin-2

Solution to Dirichlet problem
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massive spin-2

Effective action
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1)
Modified de Donder gauge for bulk AdS fields

leads

differential constraints for shadow fields

2)
On-shell left-over gauge symmetries

of bulk AdS fields
lead

to gauge symmetries of shadow fields



Arbitrary spin-s AdS field

Field content : so(d,1) tensor fields
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Impose modified de Donder gauge
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arbitrary spin-s

Decoupled equations
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“technical” problem with standard cov. gauges,
Lorentz, de Donder

1) Coupled equations

2) For spin 2, 3, 4, .....

solutions are expressible

in terms of Heyn functions

Little is known about Heun functions
asymptotic behavior 777

recurrent relations 777



Spin-1 conformal current
Standard approach

T —  conformal current
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Conformal dimension
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Spin-1 conformal current. Gauge
inv. approach
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modified Lorentz gauge
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Spin-2 conformal current
(energy-momentum tensor)
Standard approach
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Spin-2 current. Gauge inv.

approach
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Spin 2. Currents.
Differential constraints
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Spin 2. Currents.
Gauge transformations

5¢ab — aa,&-b _|_ abga _|_ ,r]abljgcur

cur cur cur

5¢gur — aa‘fcur _I_ é-cC:war

5 gbC’U/I" — gC’LLT‘

¢ s Peur Stueckelberg fields



summary of our study of AdS/CFT

1) Bulk fields are taken in modified de-Donder gauge

2) Modified de Donder gauge leads to decoupled
equations of motion with on-shell leftover gauge
symmetries

3) normalizable solutions — currents

non-normalizable solutions — shadows
Our currents and shadows

correspond to

bulk AdS fields taken

in modified de Donder gauge



4) leftover gauge symmetries

of bulk fields correspond to gauge
symmetries of boundary currents

and shadow fields,

5) Modified de Donder gauge for bulk fields

corresponds to differential constraints

for boundary conformal currents and shadows



5)

AdS field action

(Effective action)

evaluated on the solution to

Dirichlet problem
IS equal to

two-point vertex of shadow field



Conclusions

1) Gauge invariant approach to

currents and shadows_
give possibility to choice

various gauges which might
be helpful in applications

Standard currents are obtained
via Stueckelberg gauge fixing.

But others gauges
Mmight also be interesting



2)

Mmodified de Donder gauge leads to decoupled equa-
tions

and might be helpful for study
AdS/CFT
AdS/QCD

quantization of higher-spin
AdS fields



3)
3-point 4-point gauge invariant
vertices of CFT from interacting

theory of massive higher-spin fields

string theory in AdSg x S° 777



