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Plan

* String theories as coset sigma models
* Permutation cosets and WZ term
* AdS3 theory with a mixed flux
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Why is it useful to deseribe superstring with a coset sigma
mode|?

Z4 Coset sigma models possess the property to be INTEGRABLE

Bena,Polchinski,Roiban’03

Classical Integrability @ Flat Lax connection

dL+ LL =0

To describe a string theory the sigma model has to be
CONFORMAL

zero beta function

good cosets classified by K.Zarembo in 2009
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Two objects in string theory:
*Glosed strings ——3 NSNS flux
*hranes -— RR fluxes

Not all the backgrounds adwit both type of fluxes,
but AdS3 backaraunds do!

Ang X ./\/l7

GS superstring with RR and NSNS Fluxes
\/\/\/ \/\/\/

Supercoset sigma model + WZ term
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bosonic coset
Hull, Spence ‘89
Witten 92
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Babichenko, Stefanski and Zarembo

G = PSU(1,1|2) G =D(21;a)
AdS; x S° x T AdS; x S° x 8% x St




A.C., K.Zarembo

1
e / Str (JQ A xJo + KkKJ1 N Jg)
2 J m

Introduced because of integrability,

Kappa symmetry and conformality.
—|—X/ (3 JQ/\JQ/\J2+J1/\Jg/\J2—|—J3/\J1/\J2>
B

Equations of motion

DxJo—rJINJL+KrI3AN I3 —2xJo A Joy — xJ1 A Js — xJ3 A Jq
(KJJl —|—>I<J1)/\J2—|-J2/\(/<JJ1 —|—>I<J1)—|—X(J2/\J3—|—J3/\J2)
(RJg —*Jg)/\JQ—I-JQ/\(liJg _*J3)—|_X(J2/\J1 + J; /\JQ)

+ Maurer-Cartan equations

to find flat Lax Connection

dL+ LL =0
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ensure to find a flat LLax connection

e

® Y =0 x =1 supercoset Lax connection
e x=1xk=0 WZ point S-Matrix by Hoare and Tseytlin




Conclusions

Q@We have built the WZ terwm for a particular class of cosets, the Permutation cosets in order to
ﬁ’rsuﬁg superstring theory on AdS;backgrounds, supported by both type of fluxes RR and

QWe ha.tve shown that this does not spoil Integrability, Kappa Symwmetry and Conformality,
though we have to introduce a relation between the coupling constants of the theory.

Q@We have computed the BMN spectrum for the theory.

@S-matrix with deformation: proposal by Tsytlin and Hoare.

QPirect string worldsheet caleulation by Wulff and Sundin

@To study the case x =1 « = 0 could provide a link between integrability technique and CFT
worldsheet methods.

@ Study of the finite gap equation to understand how to modify the receipt in absence of Z4
symmetry

@Inteqgrability of the full theory: non supersymmetric and MASSLESS MOPES in the light cone
gauge.




Thank

you
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JL.R € G"

Jor=AxK MSF+K/\K 0
FEEEEELY DK = 0,

Grading zero  Grading two
EoM

DxK—-2yKNK =0

T X
9r.R = gr,reX 7

Eas=oes

Fluctuation fields

1 — e—adX
ad X

E 1
DX =J+DX — 5 [X,DX] +...

DX =dX + [J, X]
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51(512) — 5/Ster (D + o4 adK/\)IJ (* — ko3 —Xal)JLadKXL

I=(1,3)

Hermitian Dirac Operator

Kappa-symmetry

A consistent WZW has not to spoil the Kappa-symmetry, so we expect that its introduction do not

atfect the rank of the Kappa-symmetry.

rank, = dimkerad K[ + dimkerad K_

Ki,e5] =0

’53

5X[:CI€

01 adK/\) (:
b 4

has solutions 1if:

= KO3 XO'l) €

-1 — kog — xo1) C°

SAME CONSTRAINT
FROM INTEGRABHITY
AND KAPPA-SYMMETRY




BMN 1. . Without WZW: Babichenko, Stefanski and
lmlt Zarembo

Background: point-like string moving along a light-like geodesic

Dilaton generator Rotation generator Worldsheet time

A=0, K =4(D+ J)dr

1
s\ — = / Str { Dyux X2 A #Dyu e Xa —((1 = x2) [K, Xo] A * [K, X3}

6_ % SO
After a rotation |
COSS = K sins = y

1
s@ =1 / D (R Fr A R RSy G R e et i1y el A

Field redefinition
G zx(D—I—J)JX a —ix(D+J)o

M3 = —k*(adK)? Mp = ikadK




