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1. Recently, some progress has been made /1,2/ in quantization; 
of the two-dime~sional chiraÍ field modele As is well known, the qu
antum inverse>ecattering method cannot be applied to tpis model di 
rectly because of n~nult~alocality of the ~ -operator which appe~rs 
in the auxiliary spectral problem/3/. On the other hand, there ,~ists 

. y 

a very important, for investi~ati~n of fundamental physical proées
ses, example of in'tegráble but also nonultralocal theory, the theory 
of relatívistic string/4/ . Thus, we can try t~ apply the Bucces8ful 
methods of tbe a bove-enent oned P8pers/1,2/ for the case of the reã 

lativistic string too. To do this~ however, it is necessàry to re
veal the éonnection between the chir;l field theory and the relati 
vistic string theory evenif on the c Laas í.ca L Leve L, The present 
paper is devoted to the solution of this problem. Brietly, its con
tent .cons í.a'te in the following. A new -geome t r-í ca L model of the chi
ral field, which possesses a more extended symmetry than the usual 
one is formulateÓ. The careful investigation of the fíeld dynamicB 
in the new .mode ã ahos s (see sectinn 2) that this dynamics is a "cut " 
one (because of the constraints on the canonical variablea) of the 

/ usual chiral field mo~el. On the other hand, one can,verify (aee 
aec t í.on 3) that relat';ivistic string ia deac r-í.bed by the ne" modeL 
in some apecial case. 

Thus (leaving aside the questions related with conformaI 8no
malies/S,6/) , orie is under the impreBsi~n that the quantum theory 
o~the relativistic string should be "put in" the quantum theory 
of the chiral field. A supersymmetric exteusion of the e.xamined thec'" 
ry is discussed at the end of the second section. 

2. Let us consider the dynami~s of a sy~tem (in t"0-dimen8i~nal 

space-time), a ph~8ical atate of which ia d~scribed by the matrix' 
field li.. (~.l)~~). Let the field1L(r..,.'~) ::e){f='(x~ (11Jt2)T~ be an element 
of some matri:x Lie group 'G. Here o/'\.are generators of G 

[T~ TI,] = to.~ é ~d ) ~Y' (rp'\.T ~) ; _ ~o.l" 

1:c1~~ are structure constants of G, and X,4{$'J ~,,) are parameters 
of this group. The dynamical e qua t í.ona for the f'Le Ld U(1L,f~) are 
defined b-y the minimization of the action 
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where t he metric 9~~ =TI"('dd.U-4.~IJ):-T'r(lrt';ot.UU-t'Jr. U) , 

I " i 22. )a' ":: 'Já 11 a 11 = l:... e": tl~ Q a (e 42:= _ e.2. _ 1 e.4.i =[,. lia o . 
(J "ol.~ 2 ctoL~ <:J.oI.1ri , ) 

v~ ,,' /7/The quantities o and N (N is an integer in the quantum case ) 
::~e parame t ez-a of the theory. The ac tí.on (1) leads to the equation 

cr mot ion N 01..(3 -1.. ) _ f' 
-!:- 9 (CttLf>,~ a-ia u) ;- ~- e ?c:/.. (u ? u, - v) (2) <,
t~2. p(, ~ y-~ ~ R?r 

oL~ i. ol.rJ..' Pf' .,. 
where g: = -:::;- tE. t ~À/,/. Before pr-ocee dí.ng te th~ 'discU8sion of 
the H~ilto~an formulation of the tbe~~~'!1) gnd of the Lax repre
ee?tation for the matrix eq , (2 ) let us emphasize that (1) is inva
riant under the transformations of r.eparamet~ization of the manifold 
Vand its boundary '1V . 

li (1~) t., ~~} ~ u(f1. (11;.~~l!J)~ ~(~1Ja:'3)) .J.l.(111~~.J.~ ~ '( 3) 
" "

f-s.,t", A are ~"'\Insingular f'unc t í.one ) and also under the global 

transfo~dtion6 

u. ~ CJLU91' '((}.L ,qjR G- G) (4) 

generating the G-l,.eGrc,group. The symmetry (J) demonstrateB that the 
system (1) is an exampie of the degenerat~d Hamiltonian eYBtom; 
thus, we muet puto constraints on th~ canonical variablee (wh1ch wil~ 

<, 

be introduced below). 
To investigate the Hamiltonian structure of the system(1), let 

us first investigate an auxiliary system with the action 
.: 

Z= :.l,~j~!;:w +.tX )J,z$ eoLPY~(Ã(U)tr~~)lnXl?pu):: 
~W- W 

Here Ã{u.) is an "externEll field". The action (5) 

into the 8ction (1), if we demand that 

'O~Ã(U)a~ = ~~:~ ~olUcol ; U-~c ?otUC~ 

SJ'?'~ ~ . (5) 

W 
can be transformed 

(6) 

(Q)iJ)dr- J are matrix indices of the U field'). Thus, we aasez-t that 
alI formulae of the Hamiltonian structure for the system (1) are 
o~ained if ...,e replace the "~xternal fie1d" t. in a Ll, formulae of the 
H-'amiltonian structure of the system '( 5) by the formal symbo1 A from 
eq. (6). Therefore, let us first consider the Hamilt?nian formulation 
for t he system (5). We will regard ~i. as "time". Then, for tbe can'o

nical moméntum 
r"Jp we get the expression L p= J::5:.. ::t.!.. _ - $43eU-i'la,U U-1. + g;l,:t:U-J.~LU U- +
 

'd()LU .2.~:a. H'
 . ,-1" + 1:L (,,-i.'J. UAf"YU-J. _ Ãu-ia UI1-i) . (.7) 
24Tr lA ;2. ~. 

'\ 

Let' us introduce the new variable~ p' ~hich is ~ot.dependent on the 
, rJ·

"externaI fie ld" A: ' . 
,..., .JLr: -1. 'l' ].

P == PU - .a~?r L U ?~U} H . 
(8) 

-i. ~-d U 
b' =J:.. -91fJ,(,,{ ""Ii,. + 9~:J.. fÁ ~L (9)
í ~~~ J-~~ 

It i8 convenient also to' introduce variables 
4 a.. = J:> + :r~ U.-1 

?;., li = a.. { f t.J fíV") ror~ ) 
(10) 

~ = p-,. Â, ~.t U-i'O;"U = -6 1ltu, ~ ;L)7~ .
'Í 

It ia easy to cheçk, taking in~o ~ccount (9}, that we have the rela
tions 

1; ((L~) :: 7r (~.t) = O. hn 
Tqêse relations impose constraints on the canonical variables and 
are t he' consequence of tge local symmetry of the áction. (5) under 
the repa~ametrization (3)0 

Let us introduce ~ symplectic atructure in the phase space of 

:~ ~. our auxiliary system according to the canonical PoisBon bracket$ 
(here'U~6 are 1ndependent functions) 

iU.etg(~i)t~)\)t=>dd(~~J:)}=: ~(~~-i:) ao.cl~d~ (12) 

("e "il1 omit the time variable ~1. in the formulae .be Low "here it 
"ill noto lead to misunderstanding). 

As it bas been pointed out above, a Ll, formulae "hicb- we get for 
the syste~ (5) are the same as for tbe system (1) if "e take into 
account. the formal relati?n (6). So, for 1;;he Poisson bracket of the 
va r í.ab Lea (a), (10) "e get (the case of the system (1); no" we con

1 I 

sider li as an element of th~ G-group .gain) 

,l. 

fPl1~J~P(~~)}:c â(f~-';)[Ta.~r~ )(?-~U-i.~~U)~iJ, (13a) 

{a.(J~)~ a (r;)} =Ó(f~-~.~)[T'teT~,((t-~Ç)a.+0f+~Ç)~~1}<13b) 
- -!. T~~crr (1/( /) r 

}oi,\, l~ o" ~~ -1~  "
D , ~ 

tS('~fl> M~.)J = S(k1.)['T'4e1'..,«(-1,-1fJa+(1 +1/ )~)8{] -f (130) 

+ ~ 'r--efa.. Jr'~-I:'), 

32 
,.. 



j 

.' 

{a.{1~)~ g{1;)j =S(~2--~:)rT4,~r~,(f ~ff)a. (jj 1. + 
(13d) 

+ (~ -+ M1.l.).f; 01.187[' J 

The algebra (13b-d) ia the same as that apyearing in the ~heorl of
 
the chiral field with the We~8-Zumino term 1,7/. The equations of
 
motion C-2 ), (9) in terms of the variables ao) and i:J(ê) have the
 

form ?	 .t. 

~~14. a.. - 1~~?,~ (frL) + ~ (1.- ~: ) (f-3)[aj é] (~4) 

L/;== ~ 2.- (gl;) - J:... (:1'" N~)..)(f-#-) [a. 6] 
- i71i ;;'?l1. ?$~ 4 47r )
 

and can be obtained in a ?sual manner fro~'the Ham~ltonian
 

.dt ('i) - Sd ~J. C~ f ('i}12.)Tr a)..(~1)~"')-~~('i,1~)T'r ~.t('t)1~~ . (15) 

Here functions t and ~ are 1he Lagrangian multipliers ~nd ará
 
ccnnec t ed wi th the metrics _ ~oA.p througb the relatione
 

J:. f ~~ H + 8u. ~ a _ ~u-v::r~
 
.z~~ ~.l.~ ) 2r:3. '\T - 8-~;t \ 

We emphaaã ae tbat the caseJ=-~.2~2. (vihen e qe , ~14) are t,he same 
asthose in the cb~ra~ field theory/1,7/) is equivalent to the êhoice 

of the gauge ' I 

(16 ). Q =- O ) 9J.~ + 9~9." d,O 
~ia	 ~~ 

- The	 system of eqs. (14) can be represented in the Lax ~orm 

rL M1-[~ _I. o.. +..&-\ 1.- _(ta.. + ll) J:..] -O ( t7)
L] - ?1", \.1"1 f!;,),ra,J. foi ,IJ.", :L't~ 

if the "spectral parameters f1. and f2. satis~y the condition 

- f+ (1':' ~:.y) -/1. (1. + ~:tl.) = ;:1.	 (18) 

First of alI, we see that the ~ op&rator is not dependent orr arbit 
rary functions ~ ~nd ã- ; tber~fo-re, tbe conservation l~ws which 
one can get ~sing the L operator are manifestly gauge invariant. 

Now, let us consider an auxilfary spectral problem 

.1: ) (J (a,($2;) , ~(.t~))) (19 )~(1~)1t1S:l"fi.· • 4;2. - fi-, + ?3, /j1jr(S~)fJ=: o. 
We will only discuss the periodic bounda ry condition a(s:J..)::: a::{1~+2.7(1 
ÍJ($a,)=t(h+.2r). For the solutions 1Jr($Ã.if'J;)of e q , (19) one can const
ruct tbe monodrom~ matrix ~~fJr~~, such that 

'Y::+~~) ?t:{1~ ,,/IJ =: 1f"(?.+d;)'~) ) 

4 

a: r;-+21/ 1..) =[(a(r~) + ~(,~) ') 1'1'~+2r( 1.)] 
. ql~ lÃ. j't, ~i. 1.1. JJ 1"" t)'. .
 

It f'o L'Lowa from e q, -(17) that t he function T~~) =r;. (Th'#2A-/ 1)
 

is time-independent !':l. (j'J.f
 

Q~i r'ftJ.) ::: ['{'(f~)/r:·a~(h)J ·Irif~~ r,.~{rJj =O.	 (20) 

MoreovE!r, 'the integraIs. of motion obtained from 7'fí'i) by the expan
s í on around poles /,1. =O and)4;,,::r O generate the involutory sets of 
conservation laws. This follows from the r~lation 

/1'(f1.)} r(À~)J.. O) 11tt .) À i . .." (21) 

" The last r~lation can easily be verified by introduclng the new va
riaple~	 I 

.. A-	li + AlYÁI)a (1 € ) tJ 
- l ~ ~r / t - ~f7r J'f:) )	 (22) 

B= (1-~:)~ + (lf*!;!J . 

These	 variables. generate the extended Kac-Moody algebra 

(A(I~)~ A{1':J} = Z~{1.,,_1f,)[1'4qJ)~ /A(I;)~d] - : J~-I:')íq~%..~ 

{A(,~)~ 8(1;)] =1 J{t.?-1~)[rpqer~) !>(1~)@:í.]~;J 
(23) • '( 

{B(IN)~ /3 (1;J) = .tJ(r",-t:')['T"~e.1'a.)-A(1Àf)~ i +2B{1~)e 1.]+ 

+; J'rt~ -1:') rr tl @ Ta.. I. 

For the ~ -operator we get the expression
J	 ~ 

L (1~) = ]h -(q;(~4)A{l:l-)+ ~{fJ.)B{I~j) ) (24) 

where.', ~ ( 4) = -j;({+~) + 4 ~f<-L 
~ fi 4Ge.fi ;. +/"L (!+ ~)) ,	 (25) 

')~ - ;L (1.- a?-) NY~ 
'- (1") = 4pe.,;(f.. + N l' "'-5) , ',l2 = 4% . 

Using the method for the calculation of the Poisson bracket of the 
monoctromy matrix elements, in the nonultralocal case/8 / and simulta

\,,~.	 neo~sly taking into account boundary terms we find that the equa
lity (21) can be fulfilled if functions J;0) and 9;, (t)S9,tiSfy the 
condition 

5 
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I 

I ~i 1\, 

'j'" ' 
\, ):;. 

+ 
"lf

\ , 
~ 

('1;f» ~(À)-h,t&$,{A))(.z+ ~'K'(~(;4)'+ Jí.(;.))) = su» -'~0) .. 

_[Z(;; fIA)'!;,!;.) +~ftYR~)-#2/r;, fr)1;.(}.iJ+.1,tfr (f;0J1t. (;.)- ~4")hÓ.?)(Ç;q.)f~~' 
- \ ' I 

1;,co ~ ~(f) 
We can prove this condition immediately by noticing (see (25 » that 

'1;.-().)~ 1j Cf) =(1.+~(f<-).) (1i.ó.)ft. (f) - su» ~(r5J ) 
:hO·2 _ 'Ji{ft) ==, Li ~{r-À) 
~(~) ;E, (f) ~ (1..- Qt2..) • 

Thus, we ob~erve that for'the considered theory with the action (1) 

in the Hamiltonian forfuulation one can construct the aux~liary 
spectral problem (19) (which absolutely coincides with tbat in the 

case of the cpiral field theory with the WeB~-zumino_term11~) and 

then obtain the generating function for two s~ts of commuting con

servation laws. We emphasize here one important distinction of our 

theory from the chiral field theory. This distinction is related 

with the exLat e nce in our case of ther ad d t í.ona L re Lat í.ona (11)ã 

whico repreaent constraints on the canonicsl variables. Let Us em- \ 

phasize now that eqa. (14), (17).tbe auxiliary spectral problem (19) 
, , 1. +ur
and the monod r'omy matrix 1" -lo 1'), we're "ritten in terms of the 

1~, Ú . 
rig1hJt-handed quantities (10) (or (22»'; i.e. in terms of tbose quan

tities which are transformed only by G-~ aubgroup of" ~ •G- Ro G La 
However, one can carry out the whole inve~tigation only in terms of 

t~ left-handed quantitieae The connection between these two inves

tigations ia realized by the foilowing transiti~n from the right

-handed L}M ope ra t ora (17) to the left-handed L 1.0 ànd Ma..: 
11- 1_ ~A IIU-i.LL=tA.LV\ ) 1-~LJ~lAr,lÁ '. 

~ In this case the right and left-handed monodromy mattices are 

~onnected by the relation rr~:~ZW(~)~ =u ~f:+~)~ U-l Let _~so 

Lnt r'oduce now the left·-handed variables Ata:: LLAu-1, ' Bü~dÁE>Lt , 
where A and B are determined by eqs •• ~22) ~ The variables AL and 

BL. generate the algebra analogous to the a Lge bra (23):, 
[ 13l.(I) ~ BL. (fJ} =ZJ(S.-1)rBL.(S)"'4-Jrr~'rq,1 +~J(I-s?'r(ter~} 

.f 8L(S)~AJ-(et)J = z.,J'{~-~/) [AJ,.(t)6).i;f~~~Q.1 , (26) 

i..~(,i)~ A.L.(~)J == 2J'{S'-3')[-BL(S)~i + 2 AI.(i)~i) rrq e7~ J
_N ~ I" 
1fd (~-t)ret· 

~. 
'~ '" 
f'~ 
lo 

-I!) 
.....,' 

l

'/ 

. 
'.1

I 
I 
,\ 
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The Poisson bracketa of the right-handed quantities A B (22) with 
. . 1 

the left-&snded quant í.t ãe s Al- and eL. have the form 

[BL (t)~ A(1')~::: O 

I B~ LI)~ 8(!)J'? - ~ J"l~-S)s: (~J 'l';. e 'l"{, (271 

/, \'lAL{!)~ A{~/}) = ~ ~ Jf!/_~)~4~(~)r~e14, J 

/ 

iAL(I)~ B(1)J =- ~ á'(1I..V(~Z Ll"~(1))'I'o.Cil'ft
 
"
 

where tbe variable -tfi>(~)=.1'V'(7'C{jr~u-J.) obeys toe foll?wing c'ommu

tation relations / . 

rAat.;(~)) Acf(s)r =it14~{f)) Bt!{1?~ - 2i{!-sji,,1ti Â4á(t ) , 'Z: 

i D~i>{t)} A~ (1,I)): ( ~~g{~)) f>~'(lJ3 ':. - z~(1.-~) {Q.d ol t:l"(i)}(28) 

i ~Qt(s)) ~dJ.(!')J :: O . 

,The Poisson brackets (23), (27) and (28) sh\ow that the variables A) 
f"AL..} f:>L.. and ~(J41:, generate the closed Lia algebra which, apparent

ly, contains the whole information about a dynamical eYetem. Let us 

emphasize that this algebra has a auba Lge bra wi th generatora A 
and BL. ' which is a d í.r-ec t product of the two Kac-Mootfy algebras •. 

, It ià interes'ting to consider now the case whe n ccns tarrfa 'l/"" 
and ~ are connected by the relation /7/ 

_ N~L = 1.. (29) 
41r·, . -1. 

We ge.t. from e qs , (22) that a· ~ A and t:: -f-B == t /..I I3L LI • so , 

when the relation (29) is 'fulfille'Cl, the constraints (11 ) (stress

-enérgy tensor componente) will be exprees~d only in terms, of gene

retora A and 'BL. • In this caae the quantities A and T.,..( AZ) 
~ . 

(a nd also the quantities BL. and.T",(E)L-) represent the ge ne ra t.or-s 

or; a new-cloaed algebra with, r~8pect totbe Poisson b racke t s •. A qu

anttim anãlogy of these algebrBs has been inveetigated recintlY in 

the paper/ 10/. It ie interesing, that the variables S entering 

into e qs , (27) "ere -treated a~ tbe "primary fields,,/11/ in the pa-~ 
per /10/ • 

./ 

Now a few "ords about the conetruction Df the 8uperextension 

of the exam ned theory. I .know a man í re s t cont ruc.t í.on of the euperí 

symmetric conf'o rma Lc.ãnvar-La rrt theory ónly when the 're lation (29) i8 

fulffliéd/ 1&! . I donC~ write here the 8uper-invariant act~on which 
-:;., '". 

! 

. ! 

I /
,I, 

6 1-, ./ 7' 
,~ .J 

1;1" ..- 



generalizes the Weaa-Zumino action and paaa immediately to the Ha,	 / Mmiltonian formulation of the theory. The ~hase space of this' 
theory is def±ned by the free Majo!ana field (~:,vr:)(Odd element~ 
of the Grassman algebra, which are tranaformed under the group GoLeGR 
in the adjoint representation)and by the two generatora A aud B~ 

of the Kac-Moody alge~+aso Let ua conaider the periodic case when 
~~(1)=vtt~~2T). For the 'relativiatic ~tring this caae is equiva
le§t	 to the Ramond .JYlode/ 13/. The case when 1fJi'1{~).:- ~rS+21[) 
(the Neveu-Schwarz model of the open atring/ 13/) ia conaidered )P 
full analogy.. 

Q
The conatra í nt e on the Hamiltonian variables 1J. ) vr:.) A and 

í3~ which define the whole dynamics of the system have the forro 

rr '- 7tr4 D. i -t nJl'"q ')Ire 1/r é , , (30a)rL,. = ;:; r t: Vi. ~ -+- ç; 4~C. 't' L Y' t: T,- = O ) 
. /

TL -==	 B18l-~ -+- ~ J<: 1f"L 
Cf 

~t'1.. 0; (30b) 

L" . '1Jr-" f')Jfi, ?Jrd 
(30c)rl<:= "X1lt"IaA~ - *t4~~ 't' R. v 

>C 

« 'f' R. :: OJ
 

rrr A""A i (]J,. 4l. '1Jr / ( 30d.)
 
\'R: ec.-1fk'l'Ii""R.~"'O. 

Here k -N • As one can aee below, K will be renormalized by :, 
the finite value in the quantum case. 

The symplectic structure tn tbe phase spac~ ~ is defined, by t,he 

re Lat í.ons (2-3), (26), 

[1/1: (s) ) r: (~?J 

tr:». ti{l,')j 

(27)	 and 

= ir:' (s) -1Jrf.(~')J=-i YJaf, J{~-~)/), C. I 
(31) 

= ir:) Aj ~ tvri-q ) f3L3::.~. 
R. p. 

Taking- into account these relatinns it is easy to check that (30) 
is a classic analoyue of the direct sum of the two Neveu-Schwarz
Remond algebras/13• 0pe o,f these àlgebras ia left-handed :l~) rr:.. ~ 
and the other is right-hand.ed i~1t )7'Jlj. Since these algebras are 
identical, let u a concentrate only on one of tbem, for example, on 

..	 the left-handed algebra. A quantum analogue of the algebra which is 

,. semi-direct sum of the algebras { FL,) TL. J and i 8 i.) r:J has 
the following construction.. For describing this construçtion let us 
paaa to the Fourier pompone.~ts of the variables PL,((), fi. (f)J 81{~) 
and 1J"ttt): 

i:. :ei l1J aa co z-~ i .e'~' 
r 

J"~ "y~(t) =~ ~~ 
.. Lo ~1'" "._DO ,Lo (-2'K)"A "._.0 1 

( 32)
• i. ~ ,"'O, ~ N - é v ,,,o 'h$ T"" 

.FL,. (f) = t(2.7C)'Vi..fr.f F L. ) Tt.. (t) =- (-1("") ~_e I 

I -~ 

,..-' 

" "i,c.. 
..J ,io.Q:,e- 1:., ]) ~ 

Here L.v::: D 1 = Q Q.. • The commutation relationa 
'" (26), (31J give in the quantum case the following relations!! 
"	 • " r"lr'\ ",r t 1 r - ..,o.~ C [",,-dc. J-i, ] - Oiy /' 'Y 11.} 'I' tn + -, c 0"'+111, o , 'f" ",} mo _

\~. (33 ) 
~	 ~ ] 'a,h r!. N' ho.~ c[-J I'\.} ~ ~ _'= -I:. d: JM~ + Z h.-'(. Oh+I01IO . 

It is	 clear from these relat~ons that one- can define (wit~out 'cont
radictions) vacuum vector ío~ which satisfiea the equations 
1'"'~ lo) = J~ lo> :: o (when _ Vl >0). 

Thr opera tors rr::: 'and 

k,. a.
F.L. = Z. j Ir-rn. -r; t:t,.. 

. N'- é )'rh.
~ 

= -r .s: 1( , v '- '- h-I-tt.,,,,,, A.. 
M 

f?:: (32) -have t he form 
i. -;- '1J:q '7/(,,/' vr.d. .
G t~ iJé. .L.J' h-IH-€. 't' h7 ,.,.') (34) 

~e 

: + (N- c!v)",> . fura 11/( : (5)
'" L....j m: .. '(' 11-~ ..,,,,, C1.
~ ~	 . 

Here	 t : denotes the normal or-de r í.ng , com~aring eqa , (5) and OOb) 
Qne may conclude that the coefficient k: (see eq. (39b)) is equal 
tàN - Cv in the quantum. ca se , This change of K is dete;romine'ç1 

I un í que Ly by the requirement that I='" ~ and T~ generate the super-

l ~algebra *? 
. !--:- [F:"

...} 

[ T "t · F'~]
Lo)	 ! 

," 
~~ ] + -= T:~ + (4C nl.. +' é o .) ~ 

...	 24 "+H1) O 

(36 ) _ (YIIf 1 F k1 + i'\.. 
_ - -r-M.-/ L-

) 

[ 'I k. TkoC- ] '. Th+M. (~3 éo h.~(' 
• 1- J L. _ = (vr.-m) L.. + ~ J1:. + "Z '/°I1.,.JH/O 1 

where constants c' and c: are equal 

C. = (N- évl 3 ) D o c. = éy D 
N-év )', o éy-tV 

There are the'conserved chargea in tbis theory, which generate 

the Q-~~ G-R transformations:

\,' *) The ~ame explicit construction of the Neveu-Schwarz-Ramond 
superaIgebra 'hss been obtained rece,ntly by J. "~oddai'd and D.Olive 
/14/ in anoth~r context (see also /12/). 

" 

8	 ! 9' 
i; 
I: , 

l' 



'I 

·,; 

;.11""	 . 

~~ = -·i }~~(B~(~)+it"~~:C1/JL.~(~)~d(~):)} 
~	 I 

2'f" 
~~ = i Sd~CA"(~)-it~&c..:t7(R~(1l)1JfIec!(~):) ~ 

o, 
I think that there are also an infinite number of the con~ 

served quantitie~ in this theory (at least, on the classical leveI) 
in ful+ analogy with the case of the iupersymmetric atringf15/ a 

3. Lét us demónstrate now how the model with the actión (1) 
can be transformed into the relativistic atring model ind -dime~
sions. For this let us no~ice that if some integrable system'has a 
small 'parameter "m", then a syàtem obtained fro~ the first one at 
emall "m" w.ill a Lao be integrable. 'To make use of this, let us intro
duce the small parameter "m" in our theory as follows: 

U ~ ~p o-. X4{1!)~~)r'Q..) 
(37 )

v2. "".2.. .t. N~ -N 
li	 -..... O m: J m. 3 

,The	 n:umber of generators r~ is equal to J. Substituting formulae 
(37) into the action (1)' and taking the limit 1?L'" o we get the 
system with dynamical equations which can be represented in tbe 
form (J7). The ac t í.on of this system Ls ' 

S = JJ."-,!> (;'6~ J~.dtlll~ÁX4.'()f!>~t:e.!!' +2~7r t a~éérJ./?Z~ 'dd.Z./;9~Xd),()8) 
This i~ the well-known model/9/ of the relativiatic string'moving 
in	 th~ externaI fie ld'Fi>d = tQfx!Xa,.. We emphasize here that there 
are· no quas~classical ar-gument s indicating that N ie integer in 
the. action (38). 

. In conclusion let us say some words about the quantization 
of the model wit~ the action (1). As it has been pointed O"t in thw 
introduction, the papers /1,2( have appeared, in which proj~cts of 
construction of the qúantum version for the chiral field theory.have 
been discuesed. As w~ can see, the dynamics in the model with the 
action (1) differa from th~t in the chira~ field theory due to const
raints (11) on the oanonical variables. H,ence, ~here appears 

,	 a possibility of using the constructions of the papere/1,2/ iq our 
case. Espeeially, this concerns the paper/ 1/, because its approach 
originates from the diagonalization of t he ope ra t or-s -,;. (a;l.) 
and T'I'(~~ in the apace of states/ ç rea t ed by a ppLyLng the scat
te:;ing data' operatQrs to the pseudovacü\lID. At present this poss.:!:.bi
lity is su~stant~ally vetified. 
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8 06~eAHHeHHOM HHCTHTyTe RAepHWX HCcneAOBaHHH Ha~n 
awxOAHTit c6opHHK "KpamKUe coo6&~~eHUR OHRH". 8 HeM 
6yAYT no~aTbCR CTaTbH, COAeP*~He OpHrHHanltHWe Hay~HWe, 
Hay~HO~TeXHH~KHe, MeTOAH~CKHe H npHKnaAHWe peaynltTaTW, 
Tpe6)'10111He cpo~HOH ny6nHKaqHH. 6yAY~H ~aCTbiO 11C~eHHH

QIUIMI1, CTaTbM, &e:aeAWHe B COOPHHK, KMeiOT, KaK H APYrHe 
H3AaHHR OH~M, cTaTyc ~H"HanltHWX ny6nHKa"HH. 

C6opHHK 11KpaTKHe coo61JleHHR OH~M11 6yAeT BWXOAHTit 
perynRpHo. 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. · 
Accel erators . 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 
Being a part of the JINR Communications, the articles 

of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly : 

\ 

Hcae8 A.n . E2-85-82 
MoAenM 6o30HHOH M ~pMMOHHOH CTPYHW 8 npocTpaHCT8aX rpynn flM 

PacCMaTPM8aeTCR A8YHePHaR TeOPMR, C04eTa~aR 8 ce6e 4epTw A8YX MOAe
neH - MOAenM rna8Horo KMpanbHOro nonR, 8 AeHCT8Me KOTOpoH A06aaneHo cnarae
MOe Becca-3yMMHO, M MOAenM penRTH8MCTCKOH CTPYHW. Uenb pa6oTw - M3y4eHMe 
AHHaMMKM penRTM8MCTCKHx CTPYH /6o30HHWX M ~PMMOHHwx/ 8 KOMnaKTHwx M HeKOM
naKTHWX .npocTpaHCT8ax rpynn flM. H3y4eHHe BeAeTCR MeTOAaMH TeopMH nonR, 
a TaK*e MeTOAOM o6paTHoH 3aAa4M TeOpHM pacceRHMR. AnR paCCMaTpHBaeMOH 
6o30HHOH TeOpMM B raMMnbTOHMaHOBOM nOAXOAe nOCTpOeHa BCnOMOraTenbHaR 
CneKTpanbHaR 3aAa4a M nony4eH npoM3BOAR~HH ~YHK~HOHan AnR 6eCKOHe4HOrO 
4Hcna HHBOnDTMBHWX 3aKOHOB COXpaHeHHR.AnR ¢epMHOHHOH TeOpHH H3y4eHa KBaHTO
BaR anre6pa C8R3eH, AnR KOTOpoH BW4HCneHW ~eHTpanbHWe 3aPRAW. nony4eHHWe 
B pa6oTe pe3ynbTaTW CBHAeTenbCTByDT 0 TOM, 4TO npeAnQ*eHHWe TeOpHH o6o6~aOT 
H3BeCTHWe TeOpHH penRTM8MCTCKHX CTPYH M, TaKHM o6pa30M, MOryT 6WTb HCnOnb-
30BaHW AnR nOCTpoeHHR eAMHOH TeOpHH nDnR. 

Pa6oTa awnonHeHa a fla6opaTOPHH TeopeTH4eCKOH ~H3HKH OH~H. 

Coo&lleBHe 061-e.D:HBeBBOro HHCTHTYT3 ll,llepltiX HCcne,ll08aHHA. lly6Ba 1985 

lsaev A.P. E2-85-82 
Bosonic and Fernionic String Models in the Space of Lie Groups 

A two-dimensional model is considered which has tbe features of the 
chiral field model with the Wess-Zumino term and of the relativistic string 
nodel. An auxiliary spectral problem for this model in the Hamiltonian 
approach is constructed and a generating function for an infinite number 
of involutory integrals of motion is obtained. A supersymmetric extension 
of this ~del is discussed. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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