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Pseudo-spin approach gets more and more popular in condense 

matter physics since it gives the quantization procedure abeauti

ful geometrical meaning. In one dimension there are classes of 

integrable models (with pseudo-spin ones between them) which are 

connected with each other through gauge transformations. Geomet

rical picture of the situation is very evident to make help to 

understand underlying symmetries. For example, the model of Bose 

gas with point-like attraction has as a counterpart the continu

al Heisenberg ferromagnet (with SU(2) symmetry), on the contrary 

"repulsive" Bose gas, the pseudo-spin model with 3U(1,1) symmet-

ry. 

Recently Hubbard model and its extensions has attracted a 

great attention of researchers working in theory ~f HTSC(the high 

temperature superconductivity).These can be expressed in terms 

of Lie superalgebras (graded algebras), viz. 1 Spl(n/m). Therefore 

construction of integrable models of the Heisenberg type incorpo

rating Grassmannian fields is of positive interest. 

In what follows we present such models constructed on graded 

SU(J) and SU(2,1) algebras. A number of connections between them 

and quantum problem of superfluidity is given. 
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1._Bose gas with point-like repulsive interaction in Bogolu

bov's approximatmon is governed by the Hamiltonian 

" '"" ( a N) + N ""'\" 1 + + ) .i.. H ::. c.- P + ~--v o.P Clp +-vi¥ L.o '-o.P a.r + a.~'q'" + '-"'"''>' 
r~o p;i<o 

( 1 ) 

with O.p and 0.~ being conventional annihilation and creation 

operators generating Heisenberg-Wail group, ~ the coupling 

constant and n-.., ~ • It can be rewritten in tenns of SU( 1,1) 

group generators (Solomon /1/) 

" ;-? N l" (P) (" (P) 1 H::: c..o-....,-\ + v~$v k~ +}tp k 3 -!) t. su(t~) • 
pJIO ~ ri'-_V rp = ,+ -;;r; 

(2) 

Since the system is supposed to be put in the volume \/= ~ 
l 

and momentum p takes quasidiscrete values p= 2:(11 1 ,\'1~;"&) with 

~~ct (-- ~~ !:.''=':!.~~ ~-!!+a~.::...,.a U~:~m;l+.nniA'" (?) nARr.ribes a lat

tice model of non-interacting pseudo-spins Kl.,,,t' {k,, k 2 , ~~) 
To the analogous model is reduced the Heisenberg antiferromagnet 

after fixation of the duble-sublattice Nee1 ground state associ

ated with magaon condensation in the momentum space /2/. 

As H =-u:>"''>t + L~ Hp , the eigenstate I¥.,> that correa
l' 

ponds to the energy ~.. is factorized in a set of one-site 

states:.('¥,.)-=- fl®\V.,> ... Hamiltonian (2), one can easily 
I' .\ 

check, has no discrete spectrum bounded from below that 

is due to non-compactness of the dynamical symmetry group 

n ® SU l ~~~ )\'> • Perfonning in each site of the momentum lattice 
f 

the rotation R~; at the angle 9r which is generated by the 
,.. (P) 

operator k 2 : 

2 

-I 

.. 

R::: \I® R"" 
I" 

' "-(PI 

R~~ =: R.(9p) :0 e-lk~ ~p 

we arrive at the Hamiltonian 

......., ,... ~ H ~ RH ~- (,~ -(PI ~N·) 
=. <.Ov.J>t + ~ 87 \l::t> kl - f'p 2\i 

p 

with the angle S.r being 

~91' =- f"p 
and 

t=- N o - t ., ~vN ,.2. 
t:.-'f' : "'\l V csec.~ J!" =- \~ + 2.~ y-) 

Thus,in each site f we turned pseudo-spins 

(.3) 

(4) 

(5) 

~ 
\<_(f'J so that 

they all are directed along the axis ~~ related to the com-
"~ . ponent\< 3 • In other words, the ground state of our model, 1n 

terms of pseudo-spin variables, has a structure with "ferromag-
_,...,_.:_,, --..l--~--- _, ___ ).. 

... - ..................... e ................ e 5t 3 • 

The discrete spectrum bouxded from below of such a system is 

given by the irreducible unitary representation of positive dis

crete series !)~(1~), where 

~Y' = i ( 1 + IL1.,l) , " " .6" = nP- n_,. 

Define the representation in the p-th site: 

(~t))1--(k~Pl)7_-(k~l)2 = ~~(b~-1) = ~lA~- 1 ) 

k~P) \ 11~ '> = ( ""~ + l~t>l + ~)I '"r >. 
As a result we have for the energy spectrum 

E ({11}):: 2: LE"(n"'+~1 
+ 1) -rtf~~] + '-"~t 

\0 
(6) 

and the eigenstates are the corresponding pseudo-spin coherent 

states (generalized coherent states ot the group SU(1,1) /3,4/). 
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Here we have to underline that the physical ground state (vacu

um), excitations over which are stable and related to the discre· 

te energy spectrum, does not coincide with the referent vacuum 

I 0)-:::. 11., -i > (that corresponds to the Bose condensate at 

"V::. o : Ql' lo> = 0 ) for constructing GCS. 

The physical ground state, the Bogolubov condensate one,gets . ~ 

setting AfJ = \11' ::. 0 , l~:.. 2: so that 

E (to3) = 1:_ 2: lEP- (~ 2 
+ ~ ~) J ~ ~4 

p 
(7) 

with eigenstate (the Bogolubov condensate) 

~ (~ 9 +- +1\ lVa) = \i t;,<!.c-\- ;: ex'?\. 2; -tA.-~ 0.1' 0._\3 0 > =-

·<:> k" ll'l 
= ll e ~ .~~' 2 

\ ~ , i > · 
f 

(8) 

This state consists of all the mul tiparticle states ({ 11\'J) 
.. 2..\"\ I .. '2. ' ... _J.' Q. .. 

Wl. -.;n prooaol.J.l. ol.es w .. , = $"t' ~'- Sc'f ) '50 '\'= \.M 2: • 
Let us consider observables of the Bogolubov condensate (8). 

By use of the Hamiltonian (4) and momentum operator 

~ A A~) 

p = 2::. ~ 1'\. -= L. \' ( k: + 1: Cl..l'- t) 
p f 

one can fi•d expectation values for the pseudo-spin matrix ope-
" ( \{lP) klPl ) 

rat or K(Pl =. 2 \- ~l•l _ \<: l~J in the p-th site as a function of x 
+ l 

and t : 

\ 

"ll'll '- -All·\ -~~p,.+ Ht)k" lP) i.(~"-t Ht)\~ ' 
( k, ? -, "~', e ~ e G. 7 • 

Finally 

< \ \<.~\~<,-+)\? =. ~ e.+- i.(c.Jst +fl< +ll) 
(I..) G. (9) 

<..I\<.~'\".~) l '> ~ 
1. 

't~ 
w~ 

( 10) 

4 

... 

.. 

and 

/y \ h l"f. '= i. 2.~+ p2-W13. - <\\<(1'1\>- i. • 
"'- a P 1l / 2.. '-'- - J 2. 

where (..)alP)= \t:>\R+~f is the Bogolubov frequency. Here 

we proceed to the thermodynamical limit 'J _..,. f' • v...,.,., 
We note then the natural way to investigate Hamiltonian (1) 

is to use the pseudo-spin coherent states (PSCS of the group 

SU(1,1)). The system of such states has as a geometric image the 

homogeneous space SU(1,1)/U(1), i.e. a two-sheet hyperboloid. 

2. The same image possesses a classical pseudo-spin Heisen

berg model which in continual approximation is given by the Hami-

ltonian function /5-7/: 

H = i)[(s~')'+ (s~))l.-u~~'~) .. }dx 

with the vector ~ lying on the hyperboloid 

( s)2 = Cs('))1
- cs(')t- cs<~')l. = 1.. 

In terms of the pseudoepherical projection 

2~ 
S + ('(., _ s(2) = --.. 

=~ +I \-\~\ 

we have 

\-\ ~ t ) \ v ~ '1. ~ )(. 

-.. 

s<3>=~ \- ,~, .. 

Rewriting S as tlw Hla trix 

( s' 3
' 's'-' ) S ~ <s<•• _ .S's' · 

we get the equation of motion 

St =di [S,A.S] 
and for pseudostereographic projectjon (13) 

i ~ ~ ~~-+ 2.~l"~)l.~'I-\~\,.Y' = o. 
5 

( 11 ) 

( 12) 

( 13) 

( 14) 

\,1 ~ ~ 



There is a quasiclassical description of the Bose gas (also 

Ginzburg-Landau phenomenology for superfluidity) 

i 4't *' o.\11- 2 (\tV\~-p)\\1 = 0 ( 16) 

H = ~ { \4',.\2.- (\1Vl2.-~)~} dx ( 16a) 

with the Bose condensate \ \lllz. = f • The model has no Bogolu-

bov condensate properties barring the spectrum of excitations 

for which W-= We. 

The condensation considered, strictly speakiag, occurs in · 

~hree-space dimensions at finite temperatures. In what -follows 

to realize the connections mentioned above we shall consider 

one-dimensional models at zero temperature, for which M&ny of 

such connections are exact. In this case the number of bosons 

becomes infinite. 

3. Here we consider the AKNS-ZS problem 

<i'x =V<P , ~t = v~ pair (U,V)€ SU(1,1) (17) 

the:a both models (15) a:ad (16) are two versio:as (the
0

pla:ae"one 

and the"curve"or ~-model one) of the same li:aear problem for

mulated on the su(1,1) algebra(17) /5/.The particular system de

pends on the choice of the gauge of the pair(U,V):the plane ver

sion is NSE (16) and the curve one is the pseudo-spin model (11) 

2 'l. -· They are related by the gauge coupli:ag:\'1'1 = 1T~-(S,.) ,S=~ S 3 'a 
with g(x,t; A

0
) bei:ag Jost solutio:a to the first eq. of (17)forl 

the plane gauge with spectral parameter )... -: >-o "> "f . 
By "dressiag" the NSE quasiclassical Bose co:adeasate 

with solitonless g(x,t; ~o ) we get 

:.Ll~ ,S "" r: -i.L -l,.f e 

2Sjl e'"'- ) 

- .Jkz+~,f 
(18) 

6 

., 

''1. 

.. 

0 
± :!: + i(ltx-w~) ,1\ which is an exact pseudo-spin wave solution S =So e , ~s' ~ 

to (15) /6,7/ with o1. = k~C-wt, where 

w = \c.~j1--:; s:s: = 'kJ'k 2 +ltf (19) 

Solution (18) describes pseudo-spin wave with vector lf 
precessing on the hyperboloid (12) with Bogolubov frequency 

(19) that propagates along the x-axis with the momentum k. 

Comparing matrix (18) with one defined by (9) and (10) in the 

small k=p limit ( k 'l. << Lt f ) we see both expressions coincide: 

2.(\kl"')\' == ~~(!~) =~ ~ "(lkA(l>>t>- si _2.-ij> +<(9x-'ltlj.t) 
3 ~' .. "' , ~ +- - l~>l - -e · 

- ~ (20) 

Thus, there is a correspondence between observables of the Bogo

lubov (superfluid) condensate (1(6 \ \(~l(lc,~)\'Y11 ) and compo-
_,. 

nents of the vector of pseudo-spin ~~) in the plane wave 

solution of the SU(1.1) Heisenber~ model.These components can be 

regarded as the classical analogs of the partial waves of theBo

golubov coadensate with the momentum p. Thus on the classical 

(or quasiclassical) level condeasate solution \~l~ ~ ~ to the 

NSE (classical version of the Bose gas model) corresponds to the 

Bose coadensate oa the quantum level, moreover,in the NSE versi

oa there is no analogs of the Bogolubov (i.e. superfluid) cond

ensate. The (u-v) Bogolubov transformation,which is theSolomon 1 s 

rotation in the algebra space,readers the Bose condensate into 

the Bogolubov oae on the quantum level. On the classical level 

gauge transformation with a certain k of the Bose condensate 

(in NSE version) renders it into the partial wave with momentum 

k of the Bogolubov conde:aaate. I:a this sense gauge function 

g(x,t; Ao ) plays in solitollless sector a role of the Bogolubov 
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transformation that connects two represeBtatio~s with different1 

vacua. Thus we have connections on the algebraic basis (dynami

cal symmetry) and the geometric one (pseudo-apia CS). 

geometric 

algebJBogolubov cond. 

rotat~ose condensate 

PS wave "\ 

NSE COlld. } 

gauge 
transfor. 

quantu..t level quasiclassical level 

4. Let us make a minimal extension of the problem (17) via 

including Grassmannian variables (graded algebras su(2,1) or 

su{J)). 

I) Noncompact version. We have the five parameter superalgebra 

ospu(1,1/1): 

(<r:· 0) 
~:,=t\o~ o 

1: 4,1 

(
0 0 -'ll() 

E=i.oo1 
'I 2. 1 'll( 0 

with the commutation relations 

. (0 0 X) E :..!.. oo1 ")?=t'\ 
' S 2. \-X 0 ' 

\_E.,, G.(!>}:: E.a~.E(l-(-1)P< .. >P(y.>EflE"" = i.C.fl" Ell'· 

For the curve ( ~-model) version we have /9/ 

V=--iXS S =-:f'E.l~ 

V-= 2.i. >.a..S + >. (2.Ls.s~] + 3 sa.s,.s) ·. 
LE£\llw,'\) 

Since local U( 1) transformations ~ _,. e ~ preserve the 

matrix s, it belongs to the coset space: SE OSPU(1,1/1)/U(1,1) 

and may be parametrized as follows 

:.- (s11

) s-: c) 
:5 = -~ s. E, :. -_s~ --t-~:_c:._ , <21 > 

~ _, c e. : 0 

where C=i(S .. t-iS") .Sl=-·HS/<Sa_). p(.c)=1, ~{s)"O;.a(i' 

8 

1 

" 

I 
) 

It follows from the definition that 

.s.i = s (22) 

which is a generalization of the d -model condition Sl.:: I in 

the theory of the SU(1,1) Heisenberg model /5,7/ to the super

algebra su(1,1/1). 

The equatioBs of motion are 

i.St. = 2LS,Sx,} + 3 \S
2
Sx.s)x (23) 

and 

t\ = ~ ~d" Sh- (s: t- ~ ll~/)x ) 1
) (24) 

or 

\-\ 4 ~Jx K~ ) .. -s:s: -2~c"c" -lC,.c.C:c- 6Jt>(x$lle- ~S-c)x(x.s"~ +<S+c),.} 

Symmetry transformations generated by Grassmann generators 

E4 and E5 5 =~(9,+i9 .. ) 

'\, =-xlE._+i Es) R =e..x~il~,E .. +<tla.E")=ex~><(Sq~.-9q,), 
q ..... E~-;E, 

allow to dress the Bogolubov condensate (13) S=S : 

s =stHa~). c. ~-b-(-s( .. ,';) + s-s). 
The plane NSE version is /8/ 

~\f't+ l.f ..... -2.(\'f\1
- p '\ 2:.t~'i')lf +~~'\l'f,. =0 (25a) 

t\41"' + 2'11.,.,,. -l\\flt-p)W-t<x(l~\V .. +l.{>,.qi) -.o (25b) 

with \f being the "boson" field and ~ the "fermion" (Grass

maaaia~) one. Hamiltonian of the system (21) and the integral 

of the number of particles are 

9 



\-\ = ~xf \4',.\\ (\4'lt_ p + 2if~ )~ ~iV,.. IV" -lt ~ (if~'t',..-+ lfi.f~,.)) (26a) 

N == ~d "- t ( l ~I'- f) + 2 ~ ~ } · (26b) 

The latter is associated with the invariance of (22) under the 

global u ( 1 ) group : '{> .... 1f1 
=. el.i.ol.. 'f ) If ..,.. "\'1 

::. e to~.."" • 

Gauge coupling : 

- -f R-b- { (S,.)~ + s[ls1
). ]

2 J = l\fl1 2
+ 2:)C if4' . (27) 

For two dimensional Grassmann algebra 

'f -= \fl, + \f~ 8 ~ , ~ = 1¥,9 + '¥2. 9 

we have ( 'ft and 'V;: are c-functions) 

i ~1 1- If, ... ,.,- llt'fl,('L- p)'t', = 0 (wsE) (28a) 

; lD ....._ lD 1.1." 111, "'"2.;-: . "" tn . 1 ... • 'l. ., .• ,\. .... 
• '1. ':L"'l< ~l\"\11 l:z. L't"ft.''"l'l. '1\,ITtl -l'l'1.l)'t't (28b) 

+- ~ t \'V.._ '\>,)<-It', \\11.)1) -= 0 

t ~.i '\ 2. 't'j><x- (\'(1,\t.- y)4'~- l2.'f,('t,);.r~w. + 'f\x("t,)jt 'ft 1 =. 0 • (28c) 

~ = i 

where 't 1, ~ are the genera t ora of the SU ( 1 , 1 ) group 

'(0 -t) 
1:", : i.. t c ' rr~-= (~ ~~) = ~3 

Eq. (24a) is just the NSE and can be solved vis. the conven

tional linear problem 

{0 ~.) v .. -i.).. 'C.) + i. ~'f. 0 

v -=-2..>-u + i ('4>.12.-p 
-i. 'f .... 

¢~ (!J. 
-i.~,. ) 
f- \I.Q,\1 

(29) 

Ill 

Eliminating ~ from (17),(19) one gets for the vector 
";i:; (,- ;: .. 
"t" = \<:f1 , ct'

1
) just the equations (28c) .Thus, the Jest solutions in 

the frame-work of the NSE not only render the Bose condensate 

\'1-'1 1 :: r into the pseudo-spin one' but also dress the Bose con-· 

densate with Grs.ssmannis.n fields inside the superNSE to give 

again the Bogolubov condensate partial waves : 

.S C~) =. 1+1~1-a. .s+ = 2~ 
1-1~12. ~ 1-l~\ 1 

S = 'f.._/\\'1 , where 

q; = {~ ~2.) 
\ '1'1. 1(.>1 and 'V 'i. are "superpartJters". 

There are the relatiolls: 
solitonless 

NSE ---+Bose cond. Jost~ions ----. PS waves of HM 

sNSE - Bose coll.d. ==;>dressed Bose co:n.d. ---'t PSW of HM 

Note that the pseudo-spin model (11) can be obtained from 

the coaveatioB&l isotropic Heisenberg aatiferroms.g:n.et 

,.... _.,. _, 
H a~ J St .SiH 

' ... :1 ... t. "'tsJ " tu 
ill represe:atatio:a of S = i. k , S :: k via averagiag over the 

pseudo-spill cohere:at states ia co:n.ti:n.ual limit~ 

\-\ cl = <."14' \ H t ¥ > , 
where \"V) is a pseudo-spill cs. U:n.derlille the :ao:acompact 

symmetry of the s7stem so obtaiaed. Interestiag to aote as well 

that oll.e soliton excitatio:a of the k0 partial wave has the spe

ctrum, ill the co:ade:aaa te limit k. <. "'- 2. Sf I 6, 7 I: 

Es -=-.sf ~~ .... P,/2. , P.s ~ Lo, '2:n] 

which up to a :aumerical factor coiacides with the exact formu

la of Des Cloizeaux a:ad Pearso:a for the dispersio:a of a:atifer-
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romagnons , the locali.zed excitations of the Heisenberg antifer

romagnet /10/. For small p.., , E. (P) = 2~ f> is just the one-mag

non spectrum (hole-like spectrum). 

II) Compact version SU(2/1). There are two models we discuss 
here. 

1) Eight-parameter subalgebra with one scalar (boson) complex 

field \f and a Grassmannian (fermion) field 'I> • Generatore 

are 
- ~f!! ' 

0 

) (1 I I 0 ) T = i -- _~_o_ l' =. _: _~_o_ 

2.. oo:o ' " oo1t T. ==l.(o:~) • 2.. - -,--
1 o.o 

• ( 
1
-

1 
) ( Q I 0 ) • (Q I O ) - 1 0 I 0 - i 11 - I -t 1;, - 2. - ~-- ' T7 - 2. - - -- I Tg - l.. - .1. - Sh-T =0. 

• • tO,O ot:o Ot\0 

The plane (sNSE) version is 

~ \4> -t '{',,. -t 2\f l\'f\2.-t i.V'-1') = 0 

.\ ~ t 'V)<.'I( + 2. 'V\'('\2. = 0 

toif;w) (0"12
+-f'l') -Aif-~'4'.: ->-'11-i'l'w.) 

V=-' 'P>.,o v-·- .,, ~ 2. I Ul-'-----, -~}.If+,..-,. 1\f(-). I ,'f --
lfJ 0 : ).. - - - - - - --- - I- --- - .l 

->-'1-'+ilfJ,. 'lllf :~1¥-X 

(compare to (24)). 

·rhe ~ ( EO-model) version is 

(JO) 

(31) 

$ -=- g' 2:. '<! ' L.= oto u~~.>..S,V=-~.>:S->.l.S,S,. (o o o) _ , 2 r l 
0 0 i • 

s~:: ~ (s.s .... 1 . .S2.=S (32) 

Coupling: -!_ 5-h-(S,.)z.-= \~l2+ 'iJ"¥ (com pare with ( 27 )). 

On two-dimensional Grassmann algebra 

s = ~/. ,s"'91J 
" J J 

c, ,:. f, <;) , cl.-=- f._<;) ~ 

12 

where g 

t22:c.T 
~ s = 2 L. .s. T. 
~=1 ~ J i "S' ..l J 

and 

c, = C.~:+ L c 6 , cl. = c7 ~1 c~ 

the condi tiona S 2. -=- S read 

.so= .i s(l\ =- :i. (ID 1,_+ If 11) 
.. 2 ' .. 2. ... , z. 

ls:) 1
+ ls;)t. + (s;t =-it· 

03a) 

(33b) 

One can easily see among these the usual ~-model condition oc

curring in the SU(2) Heisenberg ferromagnet for the magftetiza

tion vector in the classical limit. ~mtrix s is invariant under 

local transformations Generated by T3 , T4 , T7 , and T8 from 

SU(2/1) that implies the superNSE (30) to be invariant under the 

same but now global transformations.*) 

2) Subalgebra with two Grassmanaian fields 

T- =-t(_o,' !:!.. <?.) T _ i (1-.!.. <>_ <t) - 1 ~o 11 o ) z. o ._ -2 01 I =--r--
o I c:i > '1 0 I 1 l S" 2. b: 0 

i. (.9!..12.-J-\ '(_0_.!~ Q) - i (.9'·!.~) 
~ "" I ~ \ o ) , T7 = 2. \ ~ ~ o · T~r - 2: b: o 

with the plane (sNSE) version pure Grassmannian 

i.~~ + IV1 x,. + 2.'V,~~'-\'._ =0 

.l ,i, + '-\' + '")\1> \h \t. -= 0 04) 
'l':z._ .._,_ .. ~T.._"T,\t 

(3~ 
11 ~'-~-1.) (~~-_\f~ll>._-~a!z.~ ~!,-__<~K _ ~~ .. :~ ~~--) v :. ~ "'·I ).. 0 v = i. ).IV .... '" I )..:z._t-11> ih "' (; 

1 J , \ LYtx tTt T''TJ. 
IV._, 0 >- . I .., - 2. - 05) 

).'\'z.+t'f'2.l< I ._'I>, f;+\¥._'f> .. 

*netails of this point are supposed to be published elsewhere. 
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The curve version 

Z -=- 2. T,. , S = f ~ 'i c SIA (Va)/SU.(l-)® U(~) 

V=~>..S, V =i.>-z.S ~ 2XSS,..- 3-\S,.., 

St=f[s,s",.1, S'=-3..S-2.T (36) 

and the coupling 

T Sh lg,.)""-:::: \V.I.V1 + ~2. ~ .. 

5.Inthe first part of the paper we have found intimate rela

tions between Bogolubov condensate, noncompactness of the dyna

mical symmetry group (here SU(1,1) one and pseudo-spin ordering) 

superfluidity on the quantum level from one hand and quasiclas

sical repulsive NSB, pseudo-spin Heise~berg model (and related 

to it Heisenberg antiferromagnet) defined on the hyperboloid 

(noncompact symmetry SU(1,1) again) on the classical level from 

another one. One may then assume that noncompact classical pse

udo-magnet associated so close with Bogolubov condensate is as

sociated ~aturally with superfluidity too. 

Compact dynamical symmetry, Fermi systems and Heisenberg 

ferromagnets (SU(2) and spin ordering) have as their classical 

descendants "attractive" NSE as a plane version and Landau-Lif

shitz equatio~ as the curve one. 

Now we can speculate, for example, as follows : For the sys

tem defined on a graded algebra (superalgebra) one,in the spirit 

of Klauder /3/, Makhankov et al./11/and Wiegman /12/,can derive· 

corresponding classical system via averaging the former over pro

per generalized CS and then symmetry analysis of the boson sector 

(in curve version) should be carried out. ~hen compactaess of 

this sector implies pure fermions or ferromagnetism initially 

to be (anyway at T=O). Superconductivity in such models is asso-

14 

ciated with fermion coupling (for Cooper pairs see, e.g. /13/). 

Noncompactness of the boson sector can imply boson (hole) ::mper·

fl~idity or (may be along with) antiferromagnetism. Influence 

of fermions (Grassmannian fields) needs to be investigated. 

~e of such models is the Hubbard model with strong electron 

correlations u~ .o /12/. Our models obtained above are disti

nguished due to the fact that they are integrable in one dimen

sion. Their relation to classical descendants of the Hubbard 

model are now under study. 

We are grateful to Professor N.N.Bogolubov for discussions 

of some points of the work. Talks with Professor V.K.Fedyanin 

on experimental aspects of high temperature superconductivity 

are also appreciated. 
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Maxau&KOB B.r., llamaes O.K. 
KoHTHHYan&HaR MOAen& reAseHOepra, 
onpeAeneHHaR Ha rp~HPOBaHHWX anreOpax 
SU(3) H SU(2,1) I 

El7-88-517 

06c~aeTCR CBRS& Me~ pasnaq~ /aa neps~ ssrnRA/ 
CTPYKTypaMH TaKHMH, KaK Bose H BoronmOoscKHA KOHAeHcaTY, 
WePPOMarHeTHK reAseHOepra H aHTHteppoMarHHT~e MOAenH H 
HX KnaccHqecKHe aaanorH, MOAenH Bose-rasa B KsasHKnacca
qecKOM npeAene H aenHHeAaoe ypaBHeHHe illpeAHHrepa, BKn~ 
q~~ee rpaccMaHHOBY nonR. OOc~~CR Taxze CBRSH c Teo
pHeA BYCOKOTeMnepaTypHOA CBepxnpOBOAHMOCTH. 

Pa60Ta BYDOnHeHa B flaOopaTOPHH BYqacnHTen&HOA TeXHHKH 
H aBTOMaTHSaqHH OHHH. 

Coo6~ ~eHRoro -enoayaa aaepm.m accnuoii&IIIIA. )ly6aa 1988 

Makhankov V.G., Pashaev O.K. 
Continual Heisenberg Models Defined on Graded 
SU(3) and SU(2,1) Algebras 

El7-88-517 

In this report we discuss the connections occurring 
between such different (at first sight) structures as 
Bose and Bogolubov condensates, Heisenberg magnet and 
antiferromagnet models and their classical descendants, 
Bose-gas models in quasiclassical limit and nonlinear 
Schr6dinger equations involving Grassmannian fields. 
Speculations are given on related topics of high tempe
rature superconductivity. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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