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0 Motivation
e Calculus

e What is it good for?
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2-dimensional o-model

Field
¢:(X,nw)—(M,G,B)

with action

1
S, 1= [ 31" Qav + (e Bl = [ £

n=dr®dr—-do®doc & w=drAdo
Euler & Lagrange equations:

d
Se = Spity = 3Serw(0)=0 =

If it is not possible to solve it...?
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PLT-Duality

@ Rewrite the Lagrangian in lightcone coordinates x. = o + 7
— L= Fuo_p'o e’ F=G+B

@ If there is an action of some Lie groupGon Mst. M~G x MG

© Try to find a Drinfeld double D = (G | §)
e it's Liealgebrad =g+ g
o g, g maximally isotropic w.r.t. ad-invariant form (| )

© Check the condition

(2\//‘7:)#'/ = Fup \/jp}yk V,?‘]—‘,\,,

o V; left invariant fields on G
o  structure constants of g

© Then we can construct the o-model G on G x M/G
and map the solution ¢ « the solution ¢
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Are we able to “super” it?

What's hidden behind the words?
@ superfield
@ supermanifold
@ superspace
@ superalgebra
And how to work with it?
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9 Calculus
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Supernumbers

Grassmann algebra

A== D XNiiGi | M €RY

keNg i1 <...<l

with generators

1U{Gn}tnen, VK, neN(qnQk = —Qkqn), 1qk = qx 1
and a condition

Al = Z Z | A | < F00

KeNy i1 <...<i

is Zo-graded Banach algebra
N="No @& N ~I'(R),
which is supercommutative (o = ag + a4)

aiffy = (=1)"Bja
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@ Superspace
RR™ .= AP x AT
with a norm || x|| := >, |[xa|]| is a Banach space.

@ G-differentiability of a mapping f : Rﬁ'” — A at point x:
Vae{1,..p+x} 3Gaf(X) €A Fw:RET A
f(x+h) = f(x)+MGaf(x)+|hlw(h), w(0)=0

Fréchet: f(x + h) = f(x)+ f'(x)-h+ ||h|w(h)

f'(X)-h=h"Gif(x) + ... + PPT™Gpyf(X)
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Supermanifolds & supergroups

o Supermanifold M ~ RA™

@ (G™ = C*) = (Supermanifolds C Banach manifolds)
(Supergroups C Banach Lie groups)

¢

g H

exp exp

bo

go Ge¢’
Jo
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e What is it good for?
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1) SUSY o-model

/de, Os = brs, /dze_/de /d0+, Djt_i/a8 + 004

1 N —
Se =5 / 0?x0?0(G (9) Dt DG + By, (¢) Do (v° D) "]

@ PLT-Duality
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Target space is not purely even supermanifold

0 R gAr &  PLT-Duality

So= [ 1:4°60) - (o' Bw

A. Eghbali & A. Rezaei-Aghdam:
Poisson-Lie T-dual sigma models on supermanifolds,
JHEP 0909:094, 2009

@ Action
g xM—-M

M=~GxM/G
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Thank you for your attention
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