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Outline:

e Aharony-Bergman-Jafferis-Maldacena duality as a realization of
AdS4/CFT3 correspondence;

e 0sp(4|6) superalgebra as D =3 N = 6 sconf algebra;

e OSp(4|6)/(S0O(1,3) x U(3)) supercoset space: parametrization and
D =3 N = 6 sconf symmetry;

e OSp(46)/(S0(1,3) x U(3)) sigma-model action in conformal basis
for Cartan forms;

e AdS, x CP3 superstring beyond the OSp(4]6)/(SO(1,3) x U(3))
sigma-model approach;

e AdS light-cone gauge action for AdS, X C P3 superstring:

e summary.



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 AdS, x S’ 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.



The reformulation proposed by Aharony, Bergman, Jafferis and Mal-
dacena (2008) makes the problem tractable:

- M-theory on AdS4 x (S7/Z;) background is dual to D =3 N = 6
superconformal field theory (SCFT).

When k > 2 orbifolding S’ 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!).



ABJM is the Chern-Simons-matter theory with U(N);, x U(N)_;, 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+ 5S4+ Se:
Skin = 5= [ PaTr(=DFXAD,X 4+ iW "D, W),
Scs = % Il d3:cTr(%AdA + %A3 — %fldA" _ %A3)7
Sa = zf BaTr(eABCPY 4, X pW e Xp — eapopWAXBWO XD

+ WAV XpXE — U WAXBXp 4+ 20 WBXeX, — 2WBW , XpX4),
Se = 3 [PTr(XAX,XBXpXXo+ XaX*XpXBXcXC
+ AXAXBXoXAXpXC —6XAXpXBX4XCXe), A,B,C,D=1,...,4,
where the gauge fields are (A,) and (4,)%; (WAL € (N,N) are w/volume Dirac
spinors, and (X4)% € (N, N) are complex w/volume scalars.



On the M-theory side of duality AdS4 x (S”/Z;.) background supported
by 4-form flux F4 ~ Nkeyg is the solution of D = 11 supergravity
equations that preserves 24 of 32 space-time supersymmetries.

Z,. orbifold projection can be chosen to act on S within S7 using
Hopf fibration realization S7 = CP3 x S1 (Nilsson and Pope, 1984,
and also Sorokin, Tkach and Volkov, 1984-85).

When N,k > 1 with A = N/k fixed and k® > N dual description of
the 't Hooft limit of ABJM gauge theory is given by the Type IIA
string theory on AdS, x CP3 background with nonzero fluxes Fj ~ 4
and F> ~ J, where J is the Kahler 2-form of CP3 manifold. It is
characterized by the same OSp(4|6) isometry supergroup.



OSp(4|6) supergroup has bosonic subgroup
Sp(4) x SO(6) ~ SO(2,3) x SU(4),

where SO(2,3) is the isometry group of AdS; = S0O(2,3)/SO(1,3) and is locally
isomorphic to confs group, and SU(4) is the isometry group of CP3 = SU(4)/U(3)
manifold. 24 fermionic generators of OSp(4|6) are in 1 < 1 correspondence with
susys preserved by AdSs x CP3 background.

osp(4|6) superalgebra relations can be written in concise manner

{gka gl] ~ Jk+Ilmod4

taking into Z4 automorphism Y under which the generators split into 4 eigenspaces
go D g1 D g2 D g3

go = 80(1’ 3) © u(3) — (Mm’n’7 Vab) . T(QO) — 90,
92 = zzg:gg 82 S:((;)) — (MO’m’a Va4, V4a) . T(QQ) = —go,
g1 — QZ‘I"LSZ . T(gl) :igl’
g3 =@y —u5; © T(g3) = —igs




so(2,3) algebra relations
[MEL, M) = pknptm — phmpgin _ plnppkm g oplmyknp = o/, 0,1, 2,3

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

[ MoO'm Mo’n’] = pm'n [ MO’k Mm’n’] — nk’m’ Ao nk’n’ MO
[ MFET Mm’n’] — nk’n’ Aplm’ nk’m’ AMlin’ nl’n’ ME™ 77l’m’ Ak
and, introducing 3d conformal group generators
D=2M%3 P™=_(MO™ 4 M3™), K™= M3 MO,
as confg algebra relations
[P™ D] = —2P™, [K™,D] =2K™, [P™ K"]=n""D + 2M™"
[P, M™7] = g Pt —pfnpm, (K M =gt K — gt KT
[MFEL pmn] = phnppim _ pkmopgin _ pin yrkme 4 oplm prkn



Similarly su(4) algebra relations
(VA" VPl = i (66VaP - 65Ve")

can be decomposed preserving manifest «(3) covariance and exhibit-
ing Zg—invariance

[Va®, Vol = i(Vab 4 85Vee),  [Va*, il = —isSWi*,  [Va%, Vi€ = 68V,
[Va?, Ved] = i(80V,4 — 63V.D),

a, b,C — 1,2,3 - 35U(3)7§SU(3>



Fermionic generators of osp(4|6) superalgebra can be split into the su-
pertranslation (Q%, Quq) and conformal supersymmetry (S#% S5) ones
satisfying the following relations

{Q Qup} = 216} o Pm,  {SH, Sy} = 21685 Koy,
{Q/M Sz/b} — 25,5 abCVC : {Q,ua, Sby} = _25Z8abcv4 ,
{QF, Sy} = —idfd},D + 65 ™™ Y Mmp, — 255, (Vp® — 62 Ve0),
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'Off-diagonal’ commutators of osp(4|6) superalgebra include [con f3, Fermi]

[D, QZ] — Za [D, Qua] — Quaa
(M, QZ] — %UmnquCuLa (M, Qpua] = %Umnuyc_?uaa
[K™, Q4] = oln.S¥,  [K™, Qud] = o, 52,
[D,s#] = —ske,  [D,S] = —Sa,
[Mmn, gua] = L gvagmn,, - [pgmn, 5] = —3Svomn,p,
[P, 500) = —5mQy, [P, 5] = —5" Qs

and [su(4), Fermsi] relations
[‘/Zlba QZ] — %53622 _ 355 /bp [V4a7 Q,Z] — igabcéuc,
[Vaba Quc] — _%52Quc + i(slc)Q,uaa [Va47 Qub] — _igachZa
[Va®, §#] = 38080 — igoSHt,  [Va®, SH] = ie®*St,



D = 3 N = 6 sconf symmetry can be realized on the (10|24)—dimensional
subspace of (10|32)—dimensional AdSs x CP3 superspace isomorphic
to OSp(4|6)/(SO(1,3) x U(3)) supercoset manifold

dim[0Sp(4]6)/(SO(1,3) x U(3))] = (10[24).

It is invariant under global OSp(4|6) symmetry modulo compensating
SO(1,3) x U(3) tranformations

Y'H=GY, GecOSp(4|6), H e SO(1,3) x U(3)
or in the infinitesimal form
09 = g9 —4h, g € osp(4|6), h € so(1,3) ® u(3),
where ¢ € OSp(4|6)/(SO(1,3) x 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= a"Pm~+bnK™~+ fD + " My + y*Va* + 5aVa®
+ wabea + w44V44 + 55@2 + g’an,ua + f,uas’ua + §g§5,

where
a™, by, f and "™ are the parameters of 3d space-time translations,
conformal boosts, dilatations and Lorentz rotations;
wa? and (y%,7a) parametrize U(3) rotations and SU(4)/U(3) boosts:
(e, ") and (gﬂa,fg) correspond to Poincare and conformal susy
transformations.
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Left-invariant Cartan 1-forms in conformal basis read
€(d) =949 = O"™(d)Py + ™(d) Ky + A(d)D + G™(d) Myn,
+ Q24D Va + () Vet + (D) Ve + 244 (d) Va*
+ OE(d)QY 4 oM (d)Qua + Xpa(d)SH* + X4%(d) S
or manifesting the Zs—grading

¢ (d) = 6o(d) + 62(d) + €1(d) + 63(d),
where
Go(d) = 5(@™(d) = ™(d) (P — Km) + G (d) Min + Q" () V3* + Q24*(d) Va*,
¢o(d) = 2(@™(d) +&"(d))(Pm + Kmn) + A(d)D + QM (d)Va® + Q24%(d) Va?,
¢1(d) = 2(@L(d) +ixh(d)(Q2 +i52) + 2(&Ha(d) — iXH(d))(Qpua — 1Sua),
¢3(d) = (@4(d) — i%E(d)(Qf — i) + 3@ (d) + ix*(D))(Qua + 5a)-
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Using the transformation properties of the OSp(4|6)/(SO(1,3)xU(3))
representative under global OSp(4|6) symmetry yields that

€ =919 =9"199 — h
or explicitly in conformal basis
C(0) = (™(8) —b™)Pm + (@™(8) + b™)Km
A(8)D 4+ (G™(8) + 51™™) Mmn
(Q2a°(8) + @a")Vy* + (22%(8) + wa*)Va*
05 (8)QY 4 M (8)Qua + Xpa(8)SH* 4+ X4(6) Sk
with ™", ™ being the parameters of compensating SO(1,3) Lorentz

transformations and wab corresponding to compensating U(3) rota-
tion.

+ 4+ + +
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The following OSp(4|6)/(SO(1,3) xU(3)) representative parametriza-
tion is one of the possible choices compatible with conformal structure

g — " Pnt0aQf 0" Qua oSt HLSE 2" Vot +2aVa% 0D

(™, p) are the Poincare coordinates for AdSa;

(2%, z,) parametrize CP3 manifold;

(6L, 01) and (Mua, ;) are associated with Poincare and conformal
supersymmetries.

Similar parametrizations were considered previously when studying
branes on AdS x S backgrounds (Dall’Agata et.al.; Kallosh; Pasti,
Sorokin and Tonin, 1998) and AdSs x S° superstring (Metsaev and
Tseytlin, 2000).
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For the above chosen supercoset representative Cartan forms associ-
ated with the so(2,3)/s0(1,3) generators acquire the form

o™(d) = e 2w"(d), w™(d) = dz™ — idf5ol" + 04 o, dIv?,
c(d) = e*?c™(d), "(d) = —idnuad™MVIE 4 inue ™M difl
+ 2(7m) [nuad™ (d0% + 3C3(d)) — (dbpa + FCual(d))F™H i)
A(d) = de ~+ i(d0g7f + dOHnua),
where
Céb(d) — —5mﬂywm(d)”’lua — —‘ij(d)nl/a

and c.C.
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SU(4)/U(3) Cartan forms equal
Q' (d) = Qa*(d) + Vot (d), Qu%(d) = 4%(d) + V4%(d),

where

Qu4(d) = dz 2 4 2,2 'Z'g';‘gos 2D (gz2¢%, — 2¢dz.) + 7 <|§| _ S'|2||§|) dlz|,

Wt (d) = 2e4pc(dOH + SCHO(d))TE
and c.c. Grassmann coordiates with hats are defined by means of the
SU(4)/U(3) transformation

ﬁua — ( %A&a > — abn'u'67 Tab(zag> S SU(4)/U(3)
m
etc.
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Fermionic Cartan forms related to Poincare susy generators (Q%, Qm)
equal

~ -
—~ w —
B (d) = (;ﬁa ) = PTw(d),  wi(d) = doy + ¢'(d)
and those related to conformal susy generators (S#¢ St equal

Xua(d) = ( X ) = 6“0Tabxug(d),
Xp

—~

Xpa(d) = dnyg + 2in},d6¥n,g — i(Tn)w,a(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(416)/(SO(1,3) x U(3)) supercoset.

For the AdS, Poincare coordinates one finds

S = a™ 4 1™ + 2f2™ + b (22 + (00)2) — 22™bya™
— i[(2a0™8%) + (F%0™00)| — i |(€aFo™0") + (E°E0™00)]
+ 225" + i [(1abo™8%) + (7%b0™6a) |}
S = f—bmx™ + (£l + £50%),

where T* = g™mgh — i"(06).
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Variations of the fermionic coordinates equal
30h = b + MOV omnutt + fO5 + iwyl0h — iwab0l — ey POHC
+ BV, A0 + BV Epa — 20(O)E) + BHPE,)0Y + 2BV g,
ONua = —%lmna mnp” Mva — fMpa + iwbbnua - 7;wabﬁ,ub - ieabcybﬁﬁ
+ bt — maZ by, + 2i [(0abO)TY, + (0ab0”)n,)
+ &ua — 2008 + 0" wa — 2i(nEl + 7€) 08
+ 2i€a(O75 + 0V0n,p) + 2022 () 7 1va.
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Left-invariant Cartan forms associated with OSp(416)/(SO(1,3)xU(3))
supercoset generators transform under compensating SO(1,3) x U(3)
rotations in accordance with their representation structure, e.g.

6™ (d) + 6&™(d) = 1"™(on(d) + én(d)) + 4b™A(d),
SA(d) = —bm(@™(d) 4 ™ (d)),
05Y(d) = FONALY + B Rpa(d) — iWz0Y (d).
Other Cartan forms exhibit connection-type transformation proper-
ties, e.g. G*(d) = etlro,,,\YG™(d)
SGH(d) = 2(GPMA)LY + GPA(A) M) + b4\ (&(d) — E(d)) N
+ BAB(d) — S — SdIv.
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Above derived OSp(416)/(SO(1,3) x U(3)) Cartan forms can be iden-
tified with the supervielbein and connection components of
OSp(416)/(SO(1,3) x U(3)) supercoset manifold.

So the superstring action (Arutyunov and Frolov; Stefanski, 2008)
on the 0OSp(4|6)/(SO(1,3) x U(3)) subspace of AdSs x CP3 super-
space can be obtained by applying the approach elaborated for the
costruction of o—model actions on supercosets with isometry super-
algebras invariant under Z4 automorphism (Metsaev and Tseytlin,

1998; Berkovits et.al., 1999; Roiban and Siegel, 2000 ...)
1

S = / d2eL(e), L= —>7 (9797) +€(gi g3).
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In conformal basis for the OSp(4|6)/(SO(1,3) x U(3)) Cartan forms
explicit form of the action is (D.U., 2008)

S = /dzf(ﬁkm + Lwz),

where
Liin = —37" [%(@,}" + &) (Qjm + Cjm) + DA
+  5(Qia* Qs + Qja4Qi4a)} :
Lz = —5e7 (Dlhemw® + Ripac" X3, )

It is by construction OSp(4|6) invariant, describes correct number of
bosonic and fermionic physical variables due to 8-parameter k—sym-
metry, and is classically integrable.
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WZ Lagrangian can be written as
£WZ == —%gmﬁa (w g,ul/w + leugl“/ijb)
where 3&5 is the Kahler 2-form of CP3 in 3® 3 basis. One of its convenient realiza-

tions is

~TJ

3 ~J4a I4a)

—(p4a — Paah

~ b % 0
Ja 2(0 —5a)'

Contraction with the SU(4) generators p//4# = 2(p!,p/“P+(I < J)) yields diagonal

matrix
~ 317 o1 B = —2i6° 0
347 =3 < 0 6 )

satisfying the defining relation J4“Jc? — 4iJaP + 1265 = 0.

or in the 3 ¢ 3 basis
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The o—model action on the OSp(4|6)/(SO(1,3) x U(3)) supercoset
of dim(10|24) corresponds to fixing 8 of 16 k—symmetries in the full
IIA superstring action on AdSs X cp3 superbackground by putting to
zero 8 Grassmann coordinates

O =M =, =7, =0
associated with 8 broken by background susys.
So that not all string configurations can be described within the
OSp(416)/(SO(1,3) xU(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 AdSs X cp3
superspace beyond the OSp(4]6)/(SO(1,3) x U(3)) subspace:

general approach pursued by Gomis, Sorokin and Wulff consists in
finding expressions for AdS, x C'P3 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 AdSs x S’
superbackground using that S7 = CcP3 x S1.
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Since the AdS, xS’ superspace can be described as OSp(4|8)/(SO(1, 3) x
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 X S’ 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) x SO(7)) representative to de-
rive explicit expression for the supermembrane action is

Y0sp(418)/(50(1,3)xS0(T)) = Y05p(416)/(S0(1,3)xU(3))
«  YH LA Qs nua S TS

where y € [0,27) parametrizes S?!.
Resulting complete AdSy4 X C P3 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)

L"quad — _%f)/ijemlejﬁb’ - 167%’@&(,),%]5? - €ijgllA3)gm/A5’@'@A
— e n@a(yiish — cifglly (e g J9)5" + 6(gar I‘59nf)g 1©5,
F contr|b. F, contrlb.

where ™ = (e, e!) is the AdSs x C'P* bosonic vielbein;
32-component Grasmann coordinates ©¢ have the following realization in terms of
those associated with the supergenerators of D = 3 N = 8 sconf algebra

O = (84,03 = (e7¥, B, ¥y, iy 704, 01, ¥ a s )

(g™, g'l) are D = 11 y—matrices; Jz° = 37 ”5, 317 is the CP3 Kahler 2-form; IM>,°
is the product of D =1 4 3 v—matrices, and 904 is bosonic limit of the covariant
derivative

1 Ion! 2 1 a 1
@@& — de& _|_ §wmngm’n’d/@@/§ _|_ §QIJgIJ&ﬁeB + ZQKLgKL‘ijJgIJﬁ@
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Certain simplification of the superstring action is achieved by (par-

tially) fixing the k—symmetry gauge. The following gauge conditions
have been considered:

e OSp(416)/(SO(1,3)xU(3)) supercoset sigma-model: 8 k—symmetries
fixed (Arutyunov and Frolov; Stefanski, 2008...);

e Set =0 coordinates related to either to Poincare susy or conf. susy
generators (Grassi, Sorokin and Wulff, 2009);

e AdS light-cone gauge, i.e. both light-like directions lie within
Minkowski boundary of AdS, (D.U., 2009)
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The AdS light-cone gauge is characterized by the conditions

~1 A 4 A . —
9;4|_ =6+ :’17;4|_ :77+ =0, A= 17"‘74€4SU(4)74SU(4)

similarly to AdSs x S° superstring case (Metsaev and Tseytiln, 2000).
Remaining 16 Grassmann coordinates

A _ =A

A-A _ A — _
0 " =07, ng=mnan " =7

QZ = 04,
become physical fermions.
Gauge fixed action equals

Sle. = /d2§(£km + Lwz)
with
1 g
Lrin = —5 / ey (g5 + g5,

where g,{?‘.ds and g,gp are the AdS, and C'P3 contributions to the in-
duced w/sheet metric.
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AdS4 part of the induced world-sheet metric is given by

g4 = Y(effer +efer) +elel + 010050
+ Lef(w;+ 4w, + %ej-_ (i + 4W<2;,%)
— 166?6?94@4774774,
where €™(d) = (eT,e",el) = e 2Pdz™ and dy are AdS, bosonic
veilbein components, W = 0,0% + na7*,
w(d) = e 2P(d0a0% — 0qd0%) + i(d940% — 04d0*)
+ ie2?(dnaf® — 1adii®) + i(dnan® — nadi*)
and
cos |z|(1 — cos |z|)

Qa,a — Z(dZaZa — Za/dza,)
|22

iIs the bosonic part of RR 1-form potential.
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C'P3 part of the induced metric equals
95T = 5(Q:aQ% + 2jaQ2) + {e] [€2# (2477 — €95°Q 4 yc)
+ 2e9(2a7* — Q2ana)] + (i = §)} + 8efel [e*(Fai)?
+ 3P (eapeTPT°T + € Taiiyiicn) + 2>#iai a7,
where C'P3 bosonic dreibein components equal

— Sin |z — sin|z|(1—cos |z — —
Q, = dza|7|||—|—za | |(2‘Z|3 | I)(dzczc—zcdzc)

+ z (ﬁ = S]”—|'2‘) |z,

sin |z sin|z|(1—cos |z — —
azoSlel | qosinlelmeos 2D (eg, ez,

1 sin
+ 2 (i ) il

QCL
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WZ Lagrangian

Lywz = B).c.

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

By = 2(040% 4+ nanMel A et

5(d04T* — dnaf* + 14d8* — 04dif*) A et
2i(047% — N2 eT A Qu® + 2iePhabaeT A QO
2iePn%0%eT A Qo + 4e2Pha0% L A eT

(adB® + dBa7i®) N et

+ + 4+ +
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Summary

Superstring Lagrangian on the (10]|24)—dimensional subspace of
AdSs x CP3 superspace described by the OSp(4|6)/(SO(1,3) x U(3))
supercoset sigma-model (Arutyunov and Frolov; Stefanski, 2008) has
been presented in the conformal basis for OSp(4|6)/(S0O(1,3) xU(3))
Cartan forms using the isomorphism between osp(4|6) and D = 3
N = 6 sconf algebras.

The OSp(4|6)/(S0O(1,3) xU(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(416)/(S0O(1,3) x 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 AdS, x 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
AdS, x ST superbackground (de Witt et.al., 1998). In addition to
(10]24) supercoordinates parametrizing OSp(4|6)/(SO(1,3) x 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 x CP3 background following the realization of osp(4|8) isometry
superalgebra of AdS,s % S’ superspace as D = 3 N = 8 sconf algerba.

As a consistency chesk we have shown that the explicit form of the
AdSy X 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 AdS, X C P3 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 AdS, space the AdSy X 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) x
U(3)) supercoset space (Arutyunov and Frolov; Stefanski, 2008) that
may survive when extended to full AdSs X cp3 superspace (Sorokin
and Wulff, 2010).
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