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Outline:

• Aharony-Bergman-Jafferis-Maldacena duality as a realization of

AdS4/CFT3 correspondence;

• osp(4|6) superalgebra as D = 3 N = 6 sconf algebra;

• OSp(4|6)/(SO(1,3)× U(3)) supercoset space: parametrization and

D = 3 N = 6 sconf symmetry;

• OSp(4|6)/(SO(1,3)× U(3)) sigma-model action in conformal basis

for Cartan forms;

• AdS4 × CP3 superstring beyond the OSp(4|6)/(SO(1,3) × U(3))

sigma-model approach;

• AdS light-cone gauge action for AdS4 × CP3 superstring;

• summary.
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AdS/CFT correspondence is the simplest realization of the gauge

fields/strings duality idea. One of the maxsusy examples of AdS/CFT

correspondence originally proposed by Maldacena (1997) is the

AdS4/CFT3 correspondence conjecturing that

- M-theory on AdS4 × S7 background is dual to a D = 3 N = 8

superconformal field theory (SCFT). Both theories have the same

OSp(4|8) symmetry realized as D = 3 N = 8 superconformal one in

SCFT.

Hard to verify/prove because dual theories are not explored enough.
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The reformulation proposed by Aharony, Bergman, Jafferis and Mal-

dacena (2008) makes the problem tractable:

- M-theory on AdS4 × (S7/Zk) background is dual to D = 3 N = 6

superconformal field theory (SCFT).

When k > 2 orbifolding S7 reduces background isometry supergroup

to OSp(4|6) isomorphic to D = 3 N = 6 superconformal symmetry.

ABJM succeeded in constructing non-Abelian gauge theory invariant

(on-shell) under the requisite D = 3 N = 6 superconformal symmetry

(and not only classically!).
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ABJM is the Chern-Simons-matter theory with U(N)k × U(N)−k gauge symmetry
and the inverse Chern-Simons level k ∈ N playing the role of the coupling constant
(Bandres, Lipstein and Schwarz, 2008)

S = Skin + SCS + S4 + S6 :

Skin = k
2π

∫
d3xTr(−DµXADµXA + iΨ̄AγµDµΨA),

SCS = k
2π

∫
d3xTr(1

2
AdA + i

3
A3 − 1

2
ÃdÃ− i

3
Ã3),

S4 = i
∫

d3xTr(εABCDΨ̄AXBΨCXD − εABCDΨ̄AXBΨCXD

+ Ψ̄AΨAXBXB − Ψ̄AΨAXBXB + 2Ψ̄AΨBXaXb − 2Ψ̄BΨAXBXA),

S6 = 1
3

∫
d3xTr(XAXAXBXBXCXC + XAXAXBXBXCXC

+ 4XAXBXCXAXBXC − 6XAXBXBXAXCXC), A, B, C, D = 1, ...,4,

where the gauge fields are (Aµ)t
s and (Ãµ)t̂

ŝ; (ΨA)t
ŝ ∈ (N̄, N) are w/volume Dirac

spinors, and (XA)t
ŝ ∈ (N̄, N) are complex w/volume scalars.
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On the M-theory side of duality AdS4×(S7/Zk) background supported

by 4-form flux F4 ∼ Nkε4 is the solution of D = 11 supergravity

equations that preserves 24 of 32 space-time supersymmetries.

Zk orbifold projection can be chosen to act on S1 within S7 using

Hopf fibration realization S7 = CP3 × S1 (Nilsson and Pope, 1984,

and also Sorokin, Tkach and Volkov, 1984-85).

When N, k � 1 with λ = N/k fixed and k5 � N dual description of

the ’t Hooft limit of ABJM gauge theory is given by the Type IIA

string theory on AdS4×CP3 background with nonzero fluxes F4 ∼ ε4
and F2 ∼ J, where J is the Kähler 2-form of CP3 manifold. It is

characterized by the same OSp(4|6) isometry supergroup.
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OSp(4|6) supergroup has bosonic subgroup

Sp(4)× SO(6) ∼ SO(2,3)× SU(4),

where SO(2,3) is the isometry group of AdS4 = SO(2,3)/SO(1,3) and is locally
isomorphic to conf3 group, and SU(4) is the isometry group of CP 3 = SU(4)/U(3)
manifold. 24 fermionic generators of OSp(4|6) are in 1 ↔ 1 correspondence with
susys preserved by AdS4 × CP 3 background.
osp(4|6) superalgebra relations can be written in concise manner

{gk, gl] ∼ gk+lmod4

taking into Z4 automorphism Υ under which the generators split into 4 eigenspaces
g0 ⊕ g1 ⊕ g2 ⊕ g3

g0 = so(1,3)⊕ u(3) = (Mm′n′, Va
b) : Υ(g0) = g0,

g2 = so(2,3)
so(1,3)

⊕ su(4)
u(3)

= (M0′m′, Va
4, V4

a) : Υ(g2) = −g2,

g1 = Qa
µ + iSa

µ : Υ(g1) = ig1,
g3 = Qa

µ − iSa
µ : Υ(g3) = −ig3
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so(2,3) algebra relations

[Mkl, Mmn] = ηknM lm − ηkmM ln − ηlnMkm + ηlmMkn, k = 0′,0,1,2,3

can be presented in the form of ads4 algebra with manifest so(1,3)
covariance

[M0′m′
, M0′n′] = Mm′n′, [M0′k′, Mm′n′] = ηk′m′

M0′n′ − ηk′n′M0′m′
,

[Mk′l′, Mm′n′] = ηk′n′M l′m′ − ηk′m′
M l′n′ − ηl′n′Mk′m′

+ ηl′m′
Mk′n′

and, introducing 3d conformal group generators

D = 2M0′3, Pm = −(M0′m + M3m), Km = M3m −M0′m,

as conf3 algebra relations

[Pm, D] = −2Pm, [Km, D] = 2Km, [Pm, Kn] = ηmnD + 2Mmn,

[P l, Mmn] = ηlmPn − ηlnPm, [Kl, Mmn] = ηlmKn − ηlnKm,

[Mkl, Mmn] = ηknM lm − ηkmM ln − ηlnMkm + ηlmMkn.
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Similarly su(4) algebra relations

[VA
B, VC

D] = i
(
δB
CVA

D − δD
AVC

B
)

can be decomposed preserving manifest u(3) covariance and exhibit-

ing Z4−invariance

[Va
4, V4

b] = i(Va
b + δb

aVc
c), [Va

4, Vb
c] = −iδc

aVb
4, [V4

a, Vb
c] = iδa

b V4
c,

[Va
b, Vc

d] = i(δb
cVa

d − δd
aVc

b),

a, b, c = 1,2,3 ∈ 3SU(3), 3̄SU(3).
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Fermionic generators of osp(4|6) superalgebra can be split into the su-

pertranslation (Qa
µ, Q̄µa) and conformal supersymmetry (Sµa, S̄

µ
a) ones

satisfying the following relations

{Qa
µ, Q̄νb} = 2iδa

b σm
µνPm, {Sµa, S̄ν

b } = 2iδa
b σ̃mµνKm,

{Qa
µ, Sνb} = 2δν

µεabcVc
4, {Q̄µa, S̄ν

b } = −2δν
µεabcV4

c,

{Qa
µ, S̄ν

b } = −iδa
b δν

µD + iδa
b σmn

µ
νMmn − 2δν

µ(Vb
a − δa

b Vc
c),

{Q̄µa, Sνb} = −iδb
aδν

µD + iδb
aσmn

µ
νMmn + 2δν

µ(Va
b − δb

aVc
c).
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’Off-diagonal’ commutators of osp(4|6) superalgebra include [conf3, F ermi]

[D, Qa
µ] = Qa

µ, [D, Q̄µa] = Q̄µa,

[Mmn, Qa
µ] = 1

2
σmn

µ
νQa

ν, [Mmn, Q̄µa] = 1
2
σmn

µ
νQ̄νa,

[Km, Qa
µ] = σm

µνS
νa, [Km, Q̄µa] = σm

µνS̄
ν
a ,

[D, Sµa] = −Sµa, [D, S̄µ
a ] = −S̄µ

a ,

[Mmn, Sµa] = −1
2
Sνaσmn

ν
µ, [Mmn, S̄µ

a ] = −1
2
S̄ν

aσmn
ν
µ,

[P m, Sµa] = −σ̃mµνQa
ν, [P m, S̄µa] = −σ̃mµνQ̄νa;

and [su(4), F ermi] relations

[Va
b, Qc

µ] = i
2
δb
aQ

c
µ − iδc

aQ
b
µ, [V4

a, Qb
µ] = iεabcQ̄µc,

[Va
b, Q̄µc] = − i

2
δb
aQ̄µc + iδb

cQ̄µa, [Va
4, Q̄µb] = −iεabcQ

c
µ,

[Va
b, Sµc] = i

2
δb
aS

µc − iδc
aS

µb, [V4
a, Sµb] = iεabcS̄µ

c ,

[Va
b, S̄µ

c ] = − i
2
δb
aS̄

µ
c + iδb

cS̄
µ
a , [Va

4, S̄µ
b ] = −iεabcS

µc.
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D = 3 N = 6 sconf symmetry can be realized on the (10|24)−dimensional

subspace of (10|32)−dimensional AdS4 × CP3 superspace isomorphic

to OSp(4|6)/(SO(1,3)× U(3)) supercoset manifold

dim[OSp(4|6)/(SO(1,3)× U(3))] = (10|24).

It is invariant under global OSp(4|6) symmetry modulo compensating

SO(1,3)× U(3) tranformations

G ′H = GG , G ∈ OSp(4|6), H ∈ SO(1,3)× U(3)

or in the infinitesimal form

δG = gG − G h, g ∈ osp(4|6), h ∈ so(1,3)⊕ u(3),

where G ∈ OSp(4|6)/(SO(1,3)×U(3)) is a supercoset representative.
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Using the realization of osp(4|6) superalgebra as D = 3 N = 6 sconf

algebra infinitesimal tranformation parameter can be brought to the

form

g = amPm + bmKm + fD + 1
2lmnMmn + yaVa

4 + ȳaV4
a

+ wa
bVb

a + w4
4V4

4 + ε
µ
aQa

µ + ε̄µaQ̄µa + ξµaSµa + ξ̄a
µS̄

µ
a ,

where

am, bm, f and lmn are the parameters of 3d space-time translations,

conformal boosts, dilatations and Lorentz rotations;

wa
b and (ya, ȳa) parametrize U(3) rotations and SU(4)/U(3) boosts;

(εµ
a, ε̄µa) and (ξµa, ξ̄a

µ) correspond to Poincare and conformal susy

transformations.
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Left-invariant Cartan 1-forms in conformal basis read

C (d) = G −1dG = ω̂m(d)Pm + ĉm(d)Km + ∆(d)D + Gmn(d)Mmn

+ Ωa
4(d)V4

a + Ω4
a(d)Va

4 + Ωa
b(d)Vb

a + Ω4
4(d)V4

4

+ ω̂µ
a(d)Qa

µ + ˆ̄ωµa(d)Q̄µa + χ̂µa(d)Sµa + ˆ̄χa
µ(d)S̄

µ
a

or manifesting the Z4−grading

C (d) = C0(d) + C2(d) + C1(d) + C3(d),

where

C0(d) = 1
2
(ω̂m(d)− ĉm(d))(Pm −Km) + Gmn(d)Mmn + Ωa

b(d)Vb
a + Ω4

4(d)V4
4,

C2(d) = 1
2
(ω̂m(d) + ĉm(d))(Pm + Km) + ∆(d)D + Ωa

4(d)V4
a + Ω4

a(d)Va
4,

C1(d) = 1
2
(ω̂µ

a(d) + iχ̂µ
a(d))(Qa

µ + iSa
µ) + 1

2
(ˆ̄ωµa(d)− iˆ̄χµa(d))(Q̄µa − iS̄µa),

C3(d) = 1
2
(ω̂µ

a(d)− iχ̂µ
a(d))(Qa

µ − iSa
µ) + 1

2
(ˆ̄ωµa(d) + iˆ̄χµa(d))(Q̄µa + iS̄µa).

14



Using the transformation properties of the OSp(4|6)/(SO(1,3)×U(3))

representative under global OSp(4|6) symmetry yields that

C (δ) = G−1δG = G−1gG − h

or explicitly in conformal basis

C (δ) = (ω̂m(δ)− b̂m)Pm + (ĉm(δ) + b̂m)Km

+ ∆(δ)D + (Gmn(δ) + 1
2 l̂mn)Mmn

+ Ω4
a(δ)Va

4 + Ωa
4(δ)V4

a

+ (Ωa
b(δ) + ŵa

b)Vb
a + (Ω4

4(δ) + ŵ4
4)V4

4

+ ω̂
µ
a(δ)Qa

µ + ˆ̄ωµa(δ)Qµa + χ̂µa(δ)Sµa + ˆ̄χa
µ(δ)S̄

µ
a

with l̂mn, b̂m being the parameters of compensating SO(1,3) Lorentz

transformations and ŵa
b corresponding to compensating U(3) rota-

tion.
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The following OSp(4|6)/(SO(1,3)×U(3)) representative parametriza-

tion is one of the possible choices compatible with conformal structure

G = exmPm+θ
µ
aQa

µ+θ̄µaQ̄µaeηµaSµa+η̄a
µS̄

µ
a ezaVa

4+z̄aV4
a
eϕD.

(xm, ϕ) are the Poincare coordinates for AdS4;

(za, z̄a) parametrize CP3 manifold;

(θµ
a , θ̄µa) and (ηµa, η̄a

µ) are associated with Poincare and conformal

supersymmetries.

Similar parametrizations were considered previously when studying

branes on AdS × S backgrounds (Dall’Agata et.al.; Kallosh; Pasti,

Sorokin and Tonin, 1998) and AdS5 × S5 superstring (Metsaev and

Tseytlin, 2000).
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For the above chosen supercoset representative Cartan forms associ-

ated with the so(2,3)/so(1,3) generators acquire the form

ω̂m(d) = e−2ϕωm(d), ωm(d) = dxm − idθ
µ
aσm

µν θ̄νa + iθ
µ
aσm

µνdθ̄νa,

ĉm(d) = e2ϕcm(d), cm(d) = −idηµaσ̃mµνη̄a
ν + iηµaσ̃mµνdη̄a

ν

+ 2(η̄η)
[
ηµaσ̃mµν(dθ̄a

ν + 1
4ζ̄a

ν(d))− (dθµa + 1
4ζµa(d))σ̃mµνη̄a

ν

]
,

∆(d) = dϕ + i(dθ
µ
a η̄a

µ + dθ̄µaηµa),

where

ζµ
a (d) = −σ̃mµνωm(d)ηνa = −ω̃µν(d)ηνa

and c.c.
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SU(4)/U(3) Cartan forms equal

Ω̂a
4(d) = Ωa

4(d) + Ψ̂a
4(d), Ω̂4

a(d) = Ω4
a(d) + Ψ̂4

a(d),

where

Ωa
4(d) = dz̄a

sin |z|
|z| + z̄a

sin |z|(1−cos |z|)
2|z|3 (dzcz̄c − zcdz̄c) + z̄a

(
1
|z| −

sin |z|
|z|2

)
d|z|,

Ψ̂a
4(d) = 2εabc(d̂θ̄µb + 1

2
ˆ̄ζµb(d))ˆ̄ηc

µ

and c.c. Grassmann coordiates with hats are defined by means of the

SU(4)/U(3) transformation

η̂µâ =

(
η̂µa
ˆ̄ηa

µ

)
= Tâ

b̂ηµb̂, Tâ
b̂(z, z̄) ∈ SU(4)/U(3)

etc.
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Fermionic Cartan forms related to Poincare susy generators (Qa
µ, Q̄µa)

equal

ω̂
µ
â(d) =

(
ω̂

µ
a

ˆ̄ωµa

)
= e−ϕTâ

b̂ω
µ
b̂
(d), ω

µ
b̂
(d) = dθ

µ
b̂
+ ζ

µ
b̂
(d)

and those related to conformal susy generators (Sµa, S̄
µ
a) equal

χ̂µâ(d) =

(
χ̂µa
ˆ̄χa

µ

)
= eϕTâ

b̂χµb̂(d),

χµâ(d) = dηµâ + 2iηb̂
µdθν

b̂
ηνâ − i(η̄η)ωµâ(d).
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Based on the above results it is possible to derive the transforma-

tion properties under global OSp(4|6) symmetry of the coordinates

parametrizing OSp(4|6)/(SO(1,3)× U(3)) supercoset.

For the AdS4 Poincare coordinates one finds

δxm = am + lmnxn + 2fxm + bm(x2 + (θ̄θ)2)− 2xmbnxn

− i
[
(εaσmθ̄a) + (ε̄aσmθa)

]
− i

[
(ξaˆ̃xσmθ̄a) + (ξ̄aˆ̃xσmθa)

]
+ e2ϕ

{
b̂m + i

[
(ηa

ˆ̃bσmθ̄a) + (η̄aˆ̃bσmθa)
]}

,

δϕ = f − bmxm + i(ξµaθ̄µa + ξ̄a
µθ

µ
a),

where ˆ̃xµν = xmσ̃
µν
m − iεµν(θ̄θ).
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Variations of the fermionic coordinates equal

δθ
µ
a = ε

µ
a + 1

4lmnθν
aσmnν

µ + fθ
µ
a + iwb

bθ
µ
a − iwa

bθ
µ
b − iεabcy

bθ̄µc

+ ˆ̃xµνbνλθλ
a + ˆ̃xµνξνa − 2i(θµ

b ξ̄b
ν + θ̄µbξνb)θ

ν
a + e2ϕˆ̃bµνηνa,

δηµa = −1
4lmnσmnµ

νηνa − fηµa + iwb
bηµa − iwa

bηµb − iεabcy
bη̄c

µ

+ bµνθν
a − ηνaˆ̃xνλbλµ + 2i

[
(θabθb)η̄

b
µ + (θabθ̄b)ηµb

]
+ ξµa − 2i(ξ̄b

µθν
b + ξµbθ̄

νb)ηνa − 2i(ηµbξ̄
b
ν + η̄b

µξνb)θ
ν
a

+ 2iξνa(θν
b η̄b

µ + θ̄νbηµb) + 2ie2ϕ(η̄η)εµλ
ˆ̃bλνηνa.
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Left-invariant Cartan forms associated with OSp(4|6)/(SO(1,3)×U(3))

supercoset generators transform under compensating SO(1,3)×U(3)

rotations in accordance with their representation structure, e.g.

δω̂m(d) + δĉm(d) = l̂mn(ω̂n(d) + ĉn(d)) + 4b̂m∆(d),

δ∆(d) = −b̂m(ω̂m(d) + ĉm(d)),

δω̂ν
â(d) = 1

4ω̂λ
â(d)l̂λ

ν +ˆ̃bνλχ̂λâ(d)− iŴâ
b̂ω̂ν

b̂
(d).

Other Cartan forms exhibit connection-type transformation proper-

ties, e.g. Gµν(d) = εµλσmnλ
νGmn(d)

δGµν(d) = 1
4(G

µλ(d)l̂λ
ν + Gνλ(d)l̂λ

µ) + b̂µ
λ(ˆ̃ω(d)− ˆ̃c(d))λν

+ b̂ν
λ(ˆ̃ω(d)− ˆ̃c(d))λµ − 1

2dl̂µν.

22



Above derived OSp(4|6)/(SO(1,3)×U(3)) Cartan forms can be iden-

tified with the supervielbein and connection components of

OSp(4|6)/(SO(1,3)× U(3)) supercoset manifold.

So the superstring action (Arutyunov and Frolov; Stefanski, 2008)

on the OSp(4|6)/(SO(1,3) × U(3)) subspace of AdS4 × CP3 super-

space can be obtained by applying the approach elaborated for the

costruction of σ−model actions on supercosets with isometry super-

algebras invariant under Z4 automorphism (Metsaev and Tseytlin,

1998; Berkovits et.al., 1999; Roiban and Siegel, 2000 ...)

S =
∫

d2ξL(ξ), L = −
1

2
γij〈g2

i g2
j 〉+ εij〈g1

i g3
j 〉.
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In conformal basis for the OSp(4|6)/(SO(1,3) × U(3)) Cartan forms

explicit form of the action is (D.U., 2008)

S =
∫

d2ξ(Lkin + LWZ),

where

Lkin = −1
2γij

[
1
4(ω̂

m
i + ĉm

i )(ω̂jm + ĉjm) + ∆i∆j

+ 1
2(Ωia

4Ωj4
a + Ωja

4Ωi4
a)
]
,

LWZ = −1
2εij

(
ω̂

µ
iaεµν ˆ̄ωνa

j + χ̂iµaεµν ˆ̄χa
jν

)
.

It is by construction OSp(4|6) invariant, describes correct number of

bosonic and fermionic physical variables due to 8-parameter κ−sym-

metry, and is classically integrable.
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WZ Lagrangian can be written as

LWZ = − i
8
εijJâ

b̂
(
ω̂µâ

i εµνω̂
ν
jb̂

+ χ̂â
iµεµνχ̂jνb̂

)
,

where Jâ
b̂ is the Kähler 2-form of CP 3 in 3⊕ 3̄ basis. One of its convenient realiza-

tions is

JIJ =
i

2
(ρI

4aρ̃
J4a − ρJ

4aρ̃
I4a)

or in the 3⊕ 3̄ basis

Jâ
b̂ = 2i

(
δb
a 0
0 −δa

b

)
.

Contraction with the SU(4) generators ρIJ
A

B = 1
2
(ρI

ACρ̃JCB+(I ↔ J)) yields diagonal
matrix

JA
B = JIJρIJ

A
B =

(
−2iδb

a 0
0 6i

)
satisfying the defining relation JA

CJC
B − 4iJA

B + 12δB
A = 0.
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The σ−model action on the OSp(4|6)/(SO(1,3) × U(3)) supercoset
of dim(10|24) corresponds to fixing 8 of 16 κ−symmetries in the full
IIA superstring action on AdS4×CP3 superbackground by putting to
zero 8 Grassmann coordinates

θµ = θ̄µ = ηµ = η̄µ = 0

associated with 8 broken by background susys.
So that not all string configurations can be described within the
OSp(4|6)/(SO(1,3)×U(3)) supercoset approach, e.g. supercoset La-
grangian degenerates when string moves solely within the AdS4 part of
background (Arutynov and Frolov, 2008; Gomis, Sorokin and Wulff,
2008).
Such string configurations should be treated using the full action
(Gomis, Sorokin and Wulff, 2008). It cannot be obtained within the
supercoset approach.
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There are 2 ways to obtain the superstring action on AdS4 × CP3

superspace beyond the OSp(4|6)/(SO(1,3)× U(3)) subspace:

general approach pursued by Gomis, Sorokin and Wulff consists in

finding expressions for AdS4×CP3 supergeometry and plugging them

into the IIA superstring action on a curved superbackground (Grisaru

et.al., 1985). Allows also to construct brane actions;

’shortcut’ spproach (Arutyunov and Frolov, 2008; D.U.) is to perform

the double dimensional reduction (Duff et.al., 1987; Howe and Sez-

gin, 2004) of the D = 11 supermembrane on max. susy AdS4 × S7

superbackground using that S7 = CP3 × S1.
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Since the AdS4×S7 superspace can be described as OSp(4|8)/(SO(1,3)×
SO(7)) manifold the supermembrane action can be obtained within

the supercoset approach (de Wit et.al., 1998).

The osp(4|8) isometry superalgebra of AdS4 × S7 superspace can be

realized as D = 3 N = 8 sconf algebra similarly to osp(4|6) case.

Suitable choice of OSp(4|8)/(SO(1,3)× SO(7)) representative to de-

rive explicit expression for the supermembrane action is

GOSp(4|8)/(SO(1,3)×SO(7)) = GOSp(4|6)/(SO(1,3)×U(3))

× eyHeθ
µ
4Q4

µ+θ̄µ4Q̄µ4eηµ4Sµ4+η̄4
µS̄

µ
4 ,

where y ∈ [0,2π) parametrizes S1.

Resulting complete AdS4×CP3 superstring action is highly non-linear

and hence hard to deal with.
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As the consistency check it can be verified to match known quadratic in the fermions
Lagrangian for superstrings on arbitrary superbackground (Cvetic et.al., 1999)

Lquad = −1
2
γijem̂′

i ejm̂′ − i
2
em̂′

i Θα̂(γijδβ̂
α̂ − εijg11

α̂
β̂)gm̂′β̂

γ̂DjΘγ̂

− i
16

em̂′

i en̂′

j Θα̂(γijδβ̂
α̂ − εijg11

α̂
β̂)[(g11gm̂′Jgn̂′)β̂

γ̂︸ ︷︷ ︸
F2 contrib.

+6(gm̂′Γ5gn̂′)β̂
γ̂︸ ︷︷ ︸

F4 contrib.

]Θγ̂,

where em̂′
= (em′

, eI) is the AdS4 × CP 3 bosonic vielbein;
32-component Grasmann coordinates Θα̂ have the following realization in terms of
those associated with the supergenerators of D = 3 N = 8 sconf algebra

Θα̂ = (Θ̄αA;Θα
A) =

(
e−ϕˆ̄θµa, θ̄µ4, eϕˆ̄ηa

µ, η̄4
µ; e−ϕθ̂µ

a, θµ
4, eϕη̂µa, ηµ4

)
;

(gm̂′
, g11) are D = 11 γ−matrices; Jα̂

β̂ = JIJgIJ
α̂

β̂, JIJ is the CP 3 Kähler 2-form; Γ5
α

β

is the product of D = 1 + 3 γ−matrices, and DΘα̂ is bosonic limit of the covariant
derivative

DΘα̂ = dΘα̂ +
1

2
ωm′n′

gm′n′α̂
β̂Θβ̂ +

1

2
ΩIJgIJ

α̂
β̂Θβ̂ +

1

4
ΩKLJKLJIJgIJ

α̂
β̂Θβ̂.
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Certain simplification of the superstring action is achieved by (par-

tially) fixing the κ−symmetry gauge. The following gauge conditions

have been considered:

• OSp(4|6)/(SO(1,3)×U(3)) supercoset sigma-model: 8 κ−symmetries

fixed (Arutyunov and Frolov; Stefanski, 2008...);

• set =0 coordinates related to either to Poincare susy or conf. susy

generators (Grassi, Sorokin and Wulff, 2009);

• AdS light-cone gauge, i.e. both light-like directions lie within

Minkowski boundary of AdS4 (D.U., 2009)
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The AdS light-cone gauge is characterized by the conditions

θ+
A = θ̄+A = η+

A = η̄+A = 0, A = 1, ...,4 ∈ 4SU(4), 4̄SU(4)

similarly to AdS5×S5 superstring case (Metsaev and Tseytiln, 2000).
Remaining 16 Grassmann coordinates

θ−A ≡ θA, θ̄−A ≡ θ̄A, η−A ≡ ηA, η̄−A ≡ η̄A

become physical fermions.
Gauge fixed action equals

Sl.c. =
∫

d2ξ(Lkin + LWZ)

with

Lkin = −
1

2

∫
d2ξγij(gAdS

ij + gCP
ij ),

where gAdS
ij and gCP

ij are the AdS4 and CP3 contributions to the in-
duced w/sheet metric.
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AdS4 part of the induced world-sheet metric is given by

gAdS
ij = 1

2(e
+
i e−j + e+j e−i ) + e1i e1j + ∂iϕ∂jϕ

+ 1
2e+i ($j + 4WΩja

a) + 1
2e+j ($i + 4WΩia

a)

− 16e+i e+j θ4θ̄4η4η̄4,

where em(d) = (e+, e−, e1) = 1
2e−2ϕdxm and dϕ are AdS4 bosonic

veilbein components, W = θ4θ̄4 + η4η̄4,

$(d) = ie−2ϕ(dθaθ̄a − θadθ̄a) + i(dθ4θ̄4 − θ4dθ̄4)
+ ie2ϕ(dηaη̄a − ηadη̄a) + i(dη4η̄4 − η4dη̄4)

and

Ωa
a = i(dzaz̄a − zadz̄a)

cos |z|(1− cos |z|)
|z|2

is the bosonic part of RR 1-form potential.

32



CP3 part of the induced metric equals

gCP
ij = 1

2(ΩiaΩ
a
j + ΩjaΩ

a
i ) + {e+i [e2ϕ(εabcΩj

aˆ̄ηbˆ̄ηc − εabcΩjaη̂bη̂c)

+ 2eϕ(Ωjaˆ̄η
aη̄4 −Ωa

j η̂aη4)] + (i ↔ j)}+ 8e+i e+j [e4ϕ(η̂aˆ̄ηa)2

+ e3ϕ(εabcˆ̄η
aˆ̄ηbˆ̄ηcη̄ + εabcη̂aη̂bη̂cη) + 2e2ϕη̂aˆ̄ηaη4η̄4],

where CP3 bosonic dreibein components equal

Ωa = dz̄a
sin |z|
|z| + z̄a

sin |z|(1−cos |z|)
2|z|3 (dzcz̄c − zcdz̄c)

+ z̄a

(
1
|z| −

sin |z|
|z|2

)
d|z|,

Ωa = dzasin |z|
|z| + zasin |z|(1−cos |z|)

2|z|3 (zcdz̄c − dzcz̄c)

+ za
(

1
|z| −

sin |z|
|z|2

)
d|z|.
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WZ Lagrangian

LWZ = B(2)l.c.

is determined by the NS-NS 2-form potential in the AdS light-cone

gauge

B(2)l.c = 2(θ4θ̄4 + η4η̄4)e1 ∧ e+

+ 1
2(dθ4η̄4 − dη4θ̄4 + η4dθ̄4 − θ4dη̄4) ∧ e+

+ 2i(θ4η̄4 − η4θ̄4)e+ ∧Ωa
a + 2ieϕη̂aθ4e+ ∧Ωa

+ 2ieϕˆ̄ηaθ̄4e+ ∧Ωa + 4e2ϕη̂aˆ̄ηae1 ∧ e+

+ (η̂ad̂θ̄a + d̂θaˆ̄ηa) ∧ e+.
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Summary

Superstring Lagrangian on the (10|24)−dimensional subspace of
AdS4 × CP3 superspace described by the OSp(4|6)/(SO(1,3)× U(3))
supercoset sigma-model (Arutyunov and Frolov; Stefanski, 2008) has
been presented in the conformal basis for OSp(4|6)/(SO(1,3)×U(3))
Cartan forms using the isomorphism between osp(4|6) and D = 3
N = 6 sconf algebras.

The OSp(4|6)/(SO(1,3)×U(3)) sigma-model action invariance un-
der D = 3 N = 6 sconf symmetry was verified.

Explicit form of the sigma-model Lagrangian has been found for the
OSp(4|6)/(SO(1,3)× U(3)) representative parametrized by the coor-
dinates related to D = 3 N = 6 sconf generators and their complete
transformation rules under D = 3 N = 6 sconf symmetry have been
derived.
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Full AdS4 × CP3 superstring action (Gomis, Sorokin and Wulff,
2008) can be obtained by double-dimensional reduction (Duff et.al.,
1987; Howe and Sezgin, 2004) of the D = 11 supermembrane on
AdS4 × S7 superbackground (de Witt et.al., 1998). In addition to
(10|24) supercoordinates parametrizing OSp(4|6)/(SO(1,3) × U(3))
manifold it depends also on other 8 Grassmann coordinates that can
be attributed to the generators of Poincare and conf susys broken by
AdS4×CP3 background following the realization of osp(4|8) isometry
superalgebra of AdS4× S7 superspace as D = 3 N = 8 sconf algerba.

As a consistency chesk we have shown that the explicit form of the
AdS4 × CP3 superstring Lagrangian in the conformal basis found to
quadratic order in the Grassmann coordinates matches the expression
obtained from the known quadratic Lagrangian for a general super-
background (Cvetic et.al., 1999).

The AdS light-cone gauge Lagrangian includes also contributions
quartic in the fermions.
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Non-linearity of the AdS4×CP3 superstring action even after fixing
the gauge symmetries precludes from addressing directly the prob-
lem of spectrum identification unlike the case of superstring on flat
background. The quantization can be performed in linearizing limits
around particular string configurations solving classical e.o.m., in par-
ticular taking the Penrose limit (Berenstein, Maldacena and Nastace;
Metsaev and Tseytlin).

We have shown that in the Penrose limit taken around null geodesic
on Minkowski boundary of AdS4 space the AdS4 × CP3 superstring
Lagrangian reduces to the quadratic one corresponding to the IIA
superstring on flat background.

Promising approach to the spectrum identification is based on the
classical integrability of superstring e.o.m. on OSp(4|6)/(SO(1,3) ×
U(3)) supercoset space (Arutyunov and Frolov; Stefanski, 2008) that
may survive when extended to full AdS4 × CP3 superspace (Sorokin
and Wulff, 2010).
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