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MOTIVATION

Maldacena’'s conjecture suggests interrelation between
IIB superstrings in AdS(5) x S(5) background

and

N=4, D=4, SYM



start with superstring field action in AdS(5) x S(5)

Sadas(P)

solve Dirichlet problem

054as(P) _
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b | boundary — ¢

Saas(P) = Scrr(d)
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generating function of correlators of SYM
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Light-cone gauge is a nice approach for study of IIB
superstring field theory in flat space

Green, Schwarz

Light cone approach to fields in AdS might be very useful
for studying AdS/CFT correspondence



AdS/CFT correspondence provides relations between

fields in AdS
and

boundary currents and shadow fields

conformal fields also arise in some interesting way



normal solution
massless AdS fields <= boundary conserved currents

b ads (@, 2) ~ 2% peur ()

non-normal_solution ]
massless AdS fields <= boundary canonical shadows

b aas(x,2) ~ 27 P pgn (x)

normal solution
massive AdS fields <= boundary anomalous currents

non-normal solution
massive AdS fields <= boundary anomalous shadows



canonical shadows leads to short conformal fields

anomalous shadows leads to long conformal fields



In covariant approach

AdS field number of tensorial D.o.F and boundary fields
is different

In light-cone approach

AdS field tensorial number of D.o.F and boundary fields
Is the same



Plan

1. Light-cone gauge dynamics of fields in AdS

2. Light-cone gauge description of currents and

shadows

3. Light-cone gauge description conformal fields

our purpose

we demonstrate that that light-cone gauge dynam-
ics of fields in AdS

leads automatically

to light-cone gauge formulation of currents,
shadows, and conformal fields



Light cone gauge dynamics of
fields in AdS(d+1)

Poincare coordinates

1 .
ds® = = (—da®da® + da'dx’ 4 dz?"1dz?T + dzdz)
Z

Light-cone coordinates

(:de_l i :UO)

ds? = iz(zderdx— + dx'dx' + dzdz)
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spin-1 in AdS(d+1). massless

Maxwell equation in AdS backround
DMFMV:O, F/ﬂ/:alu¢y—8y¢lu

gauge symmetry

=T, ¢, ¢, ¢

light-cone gauge

Use EOM

D, FFT =0 -



spin-1. massless

_ o, 1 d—2,
0=y = (0 =)
Remaining fields

o' »” dynamical

D, FH =0 Dy FH =0



spin-1. massless

Decoupled equations

1 1 :
+ (922 — Z—Q(’/l2 - Z))le =0



spin-1. massless

¢) = (a'¢’ + a®¢*)|0)



spin-1. massless

1
(0407 = 5A)9) =0

A=p%_ =

4

v —=kK— N,
d— 2
K= ———
2



Light cone gauge Lagrangian

1
L= (o|(O+ 92 — SA)|¢)
<

turns out to be valid for everything in AdS



Spin-s. massless

|¢> — ¢Il---lsa11 o CVIS|O>



Spin-s. massless
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Spin-s. massive
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Spin-s. mMmassive

1
L= (p|(A+ 07 — SA)|¢)
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Space-time symmetries in AdS(d—+1)

Pl=8, Pt =0T,
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Basic equations for operators A and MY, MZ

2{M? A} — [[M?, A],A] =0

[MZ [M* | A]] 4+ {MY MY}y — (M7 MY

d? — 1
4

y 1 .. .
— 5”(_14 + EMZJMZ] + <Cso(d,2)> + )

MU generators of so(d — 2) algebra

MUY MZ% generators of so(d — 1) algebra



spin-1 current in R4-11: covariant
approach

J2 conserved current

aaja:

A=d-1



spin-1 current: light-cone gauge
approach

J"‘, Ji dynamical field

J- auxiliary field

otJ 4+ Jt +0J =

7T invertible operator in light-cone gauge



spin-1 current: LC approach
CbicurEJi

1
dcur = 3—+J+

A(deur) =d -1

A(¢CUI’) =d—2



spin-1 current: LC approach

[pcur) = (a'dlyr + aZdeur)|0)
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spin-s current

Iq...1
|pcur) = chr 504[1---0‘]8|O>

d
A\ = —

> TV
v =K — N,

d— 4
K):S—I—?



spin-1 shadow : covariant approach

H2 vector field
§D = 9%
A =1

Definition

shadow field = $%/(gauge group)



spin-1 shadow : covariant approach

T wo-point function

[ = /ddwldd:cgﬁlg,
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spin-1 shadow: LC approach

Pl =T, >, P

(> P! dynamical field

ot auxiliary field

SOT =oat¢

ot gauged away

o1 invertible operator in light-cone gauge



spin-1 shadow: LC approach

oL = D

gbsh = 8+<D_

A(p,) =1

A(¢sh) =2



spin-1 shadow: LC approach

T wo-point function

[ = /ddxldd:cg L1,

_ oL (x1) Ly (x2) n 1 ¢sh(x1)Psn(x2)
2|xqo]2(d—1) 4(d —2)2 |x1p)2(d=2) ~

L12



spin-1 shadow: LC approach
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spin-1 shadow: LC approach

Two-point function
= /ddxlddajgﬁlg,

L12 = (Psn(z1)] |x12{gy+d|¢sh (z2)) ;

4T (v4+Hrv+1)
45T (k+ Dk + 1)

Jv



spin-s shadow



spin-s shadow

Two-point function

[ = /ddatlddCBQ L1o,

|$12]|C;V_|_d|¢sh (532» )

L12 = (¢sp(x1)
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regularization

R — Rint —

—2¢, Kint — integer

Vint = Kint + IV

ex0 1 vint§(d) (1)
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Example. spin-2 short conformal
field

9) = (pYa'a? + ¢'ala® + pa”a®)|0)

L= ¢042410 4 pin(d=2)/240 4 4(d—4)/24

&Y, &, ¢ fields of so(d — 2)



Example. spin-2 short conformal
field

d=4

£ = 0%l 4 ¢i0g! + ¢

light-cone gauge agrees with Fradkin and Tseytlin



Example. spin-2 long conformal
field

Field content

oY

»_2 ®0 @2



Example. spin-2 long conformal
field

+ ¢ O gl + ¢ 0T Leh

+ o1 2p_5 + ¢l po + do1" T2

k = Fg — > integer



Operator v is known for

1. Arbitrary spin totally symmetric massless
and massive fields in AdS(d+1)

2. Arbitrary spin mixed-symmetry massless

and massive fields in AdS(5)

3. Type IIB supergravity in AdS(5) x S(5)



