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four SusY ' δ
two with positive and two with negativechirality

One of the systematrc ways to obtain SusY Lagrangian is
to introduce superspace and superfields ( cf . Wess-Bagger )
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the index ± refers to the 2D spin ( or the chirality } 已
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∞ the fermionic coordinates anti -commuteeachother
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The (2
. 2 ) superspace is the space with coordinates 凸
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,
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2

.
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,
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The fields defined on the superspace calledsupertields

By the Taylor expansion in fermionic coordinales

we obtain 24 = 16 component fields ;
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Let us introduce differential operators on the superspace
,

一 ±

Q ± = t 2 θ O ±, R±= - ia
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Q±
,

Q± are generators of supertranslation ( susy ) 出

on the superfilds.

They satis5y { Q± ,Q ± } = = 2 iさ
～w

with all other anti - commutation relations = P± (translation )
vanish

Together with bosonic generators P±
.
M

,
L

h

so (2l rot
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Lorenttheyform N =R
,
2) susY algebra

,

We can define another set of differential operators

D± = ±- ±0 ±±=-tia
±
0±

which anti - commute with 2± and RE completely .



D±
,
5 ± satisfy { A±

,
D± } = 2 i 0 ± 凸

with all other anti - commutatons vanish
.

since D±
,
5 anti - commute with all the generatorsof susY±

we can impose a constraint suchasDt = 0 .

rr

Ker Dt is an invariant subspace of susy
"

In general a supertield gives a reducible representation .

Def き is a chiral superfield ←) B ± 五 = 0
ー

U is a twisted chiral superfield ←> DIUFD . O = 0

The complex conjugate of 五 satisfies D±五 = 0 anti - chiral

The complex conjugate of U satisfres D±U = D- U = 0
twisted anti -chiral

.



There are four possibilities of choosing a pair of constraints .

C

( The differential operators that detine constrants should anti - commuter}

A general chiral superfield has the expansion
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()Letusconsidera coordinatechange
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∞ 2 dim N = ( 2
,
2) non - linear sigmamodel 8
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linear terms 凸
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cubic terms 凸
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Toge ther with fermion quadratio terms 凸
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In
summary we obtain the following action density ; 出

L = = $ z5 ($. $ ) ( ～$ 0^$5 t FIEJ-

ー

J
t i 4+ (D-* )ti 4.

[
[D+* )

「
= i (D+4.

)

「
*

:
5 - iCD.*

)

'45 ]
- IT T * 4"

4 LE 5 t gI5 TET**EFIー

っ

i

*

T (RITKE - STTMA
M T TR ) Y.TTVFTTZIIT
(D
+
4.) "tci *,

「
(D
=4*1
'

}ー ー$ I5 ($ , $ ) [～ 0
µ

up to totalderivDIgRI5 KE 4I 4. *
4 =
T4
I

RD± = DO ± DI

t $ I5 ( FIPcE4^
4

だ
') ( FT+ ^5_*

* :)1 一
しK



Except the last term ,
L is (manifestly) invariant 15

L

under holomorphic coordinate transformationof
へ

L is also invariant under ←
holom

.

K ( 五
.
五 ) → K (五

,
五 ) + 5 (五 ) + 5 (ほ )

since the metric g5 does not change .

BY EOM of F
,
F we can diminate the lastterm →

"

on- shell
"

action

We can define action for each coordinate patchofan

a kabler manifold M and glue them together consistently ,
mm

which leads to N = (2 . 2 ) non. linear sigmamodel for a map

$ . 己 2 M ( Kabler )
(world sheet)



Rmk From the geometry of themap か : 2 M 止
the fermions are spinors on Ʃ with values in the pull -back
of the tangent bandle TM = TML

.0
) TM

(O , I)
^

holom .
anti - holom

,

4± ε P (Ʃ ,TM
)
* S±) . * ± ER (Ʃ,

TM
* S±)

the connection in the definition of DM
K

Du 4 ± = µ4± tu $ rs 4
±

IM
(

$,$ )
～iw

is nothing but the pull -back of the hermitian connection on M
.

Rmk This formulation of susy sigma model is local
～ っ

inthe sense we glue together a familyof susy actions .

There is a global formulation called Ganged Linearsigma Model .


