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1 . In paper 111 it was shown that the classical nonlocal con­
served currents (NCC) for the nonlinear sigma models introduced 
first in ref. ' 2 are of Noether type, i.e., they can be de­
rived from the generalized Noether theorem '3 ' . In the present 
article , the results of ref. -' 11 for the case of two-dimensional 
s upersymmetric nonlinear sigma models (SNSM) are generalized . 
The corresponding NCC for such models in papers / 4 -6 were found. 

2 . Consider the action for the generalized (G)SNSM 

1 2 2 a -1 ) S = -fd xd ®tr iO G (x ;El)Da G(x;A ], 
2 

(1} 

where C ~ gf (N) ( U(N) or O(N) ) , i . e. , the Lie algebra of 
the general linear (unitary or orthogonal) global gauge group 
in N- dimensional flavour space and 

. a -
Da = 1- + ((•) ,J )a, (a= 1. 2) 

i)f) a 

are supercovariant derivatives. From (!) we derive the following 
equation of motion 

DaA (x·El)=O a • • (2) 

where we denote 

-1 
Aa (x;0) =G (x;fl)Da G(x;fl). (3) 

Consider an arbi tr<~ry infj ni tesimal gauge tr<~nsform<ltion 

) 
-1 

C'(x:C:l) ~ G(x;Hl+5G( x;€-l UG(x;H)U . ('I) 

"'here 

U(x; (-.))=I+ f! (x; fl) (S) 

and consequently 

oG(x;<-ll = [fl(x; f) ). G(x: 8)]. (6) 

Here oG(x:C·)) =DG(x;(·)) is the variation of the form anci !Hx: 8) 



is an arbitrary infinitesimal matrix function for the present 
moment. Assume that 

O(x;A) ~ [X(x; 8), cl, (7} 

where t is an infinitesimal constant matrix parameter. Then 
the variation of action ( 1} under the transformation (4) gets 
the form 

OS =fd2 xd 2 9trlAa(x;6)8Aa(x;8)l = 

= 2fd 2xd 2 8trlDaA fX.cl-Dt.~(fA ,XJ)d. 
a a 

Here 
- 1 o A a (x ; 8) = a f D aX . c l a -l V a , [ X, ( Jl , 

where 
V ~ D + A (x; 8) . 

a cr u 

(8) 

Suppose that there exists a matrix function Y(x;8) connec­
ted with X(x;8 ) by the differential equation 

Da X(x;e ) .. [(y 5V )a,Y(x;A)J (a = 1,2) . 

Then substituting eq. (9} in eq . (8} we have 

8S - -2Jd2xd2e tr lDal(y5 A)a ,Yld, 

where the following identity is used 

1Vt,V21 = 2(Cyil) 1,2 (all +C-1
tJJ.I a ) =0, 

(9} 

( 10) 

which fol l ows from (Cyil) 1 2 =0 (see ref. 16 1
). 

From eqs . (8) and (10) 'it follows that the generalized 
Noether ' s theorem can be applied 13 / , i.e. , the identity 

J~· vtx ;A) = [ Aa (x;A), X]~ [(y5A)a, Y] ( 11) 

is conserved (in a weak sense , i.e . , when DaAa = 0 J super­
current if X(x;8) and Y(x;e) are coupled with (9) . Therefore, 
functions X(x;S)and Y(x;8) satisfying eq. (9) generate infi­
ni te number of NCC. It can be checked , without any difficulties, 
that eq. (q) is the necessary and sufficient condition for 
the conservation of ( 11 ) if the equation of motion (2} is sa­
tisfied. 

2 

·~ 

) 

3. Three N2 - parametric infinite se~uences of functions 
satisfying eq . (9) were found in ref . . SubstLtutLng these 
functions in (Ill we get the corr esponding NCC. One of 
these series is generated fro~ the fo llowing matrix functions 

x l k l( x;f:l) ~ \' ( k l (x) I~) " (kl( x) .. : <iH ~ (k)(x). (k ~ 1,2 .... . ) . 

where x ~kl (x) , " ( kl (x) . a nd (; {kl(x) are given by 6 

XI 
.\ (kl(X) I {k-n 1 I dy 1 v o < x o · Y 1 > · x \Xo · Y 1 > .. c k · 

K ( k I ( X) , } I) (" ( k -1 l_ I a (X) )\ ( k - I~ ' (12} 

• ck l . <k - 1} i - \k- 11 
~ (x) =l r(x)x \X)- 2 a(x)) 5 K (x). 

Here r (x), a (x) and vt'(x) are pseudoscalfir, spinor and vec-
tor components of Att (x ;H l. respectively 6 • 

4. It follows from eqs. (4-7) that functions X(x; 8 ), 
generating the NCC (1 1} , are generator functions of global 
gauge t r ansformations as well. For these generators we have, 
in general, nonlinear and nonloca l rea lizations (12) . If we 
restrict ourselves t o the l ocal representations we have only 
the first Noether's current. 

There exist two possibilities: First , the generator functi­
ons X (k~x;El)(k=D,l .... )are considered to be nonlocal and nonli­
near realizations of aL(N) ( U(N) or O(N) ) group, and se­
cond , these functions are considered as realization of an 
infinite-parameter non-Abelian group. The second possibility 
results from the corresponding Lie algebra given by the Pois­
son brli)ckets for X (kl(x; H). However, because of the nonlocality 
of X ( k (x; 8 ) this statement is nonunique. 

Acknowledgements are due t o E.A.Ivanov for valuable dis­
cussions. 
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