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1. The algebraic system ot the Bethe-ansa t z equations 

Ii ~ ~ ¥~ 

(A j- is) [](i-J( -» =O.+ r'S) n O.-J.-j j - 1 .. M . M ~ #$ (1)
k- 1. ) ) k - .1. J , ,. J 

k pi kF / 
ari s s s wbe n di agonsl1zing the Hami ltonian of the isotropic (or else 

IIX) He i senberg model whicb describes tbe interaction of ~ spin-s 

partiol es on tbe one-d1mensions l periodi c obain . Por the 5=1/2 case, 
t be Hami ltonian bas tbe t orm 

.A/ / l _ cl 

H I \ - . • " " '=' 6 
.

<I ( 2) 
V1 = - 2' L. ( a~ 6 .. 0... , ), 6.N'. :1. t 

11 ==..1 1. 

" here 0.," a re the Paul i ma trices . The s pin - 5 generalization/ 1/ 

respect i ng exeot i ntegra bility of mode l (2) resul ts in t he Remilto
ni an/2 • J1 

H, ~ 2XJ'({i-)!!. [(xi-xJ'(~, 5: S:., - X"H () 

'-tot .,. j 

X''" = t ... (... + :1. ) - S (s +:1. ' 
Here S"Q are the SU(2) generators i n the s pi n - S representat i on, 

S 2 5+.1.whi ch act 1n tbe space V = (C associ ated with site n 
of the apin cbain. · /1 

The eeta (~.I) of c_plex nUlllbe r s J ~ , , A", aa tiafying ( 1) 

pa ramatrise the eigenvectors of Hamiltonian (J ) i n the apace 

'vis = Ii e v.: s • Both alternative veraiona of the Betbe ansatz - tba 
coordln~te ~ne/4,51 (for apin 1/2; for s>f see below) a nd the 

a lgebraic on./6 , 7/ - l ead to a oOllDDon oonclusion: auy solution (Ai) 
of sys tem ( 1) with J be i ng pairwise diff erent specifi es the "Bethe 

ve c t or" I ( ).i ~> in t be 
) 

space "INs ,whicb is an aigenveotor of the 

--. 
t o' 

" 




Hamil t onian Hs • One i mplies, of cour se, that I( ). j ~ '> ~ () . Such ie 

the gene ral case. 

The aim of the present paper is to look for exceptions to this 

ru l e. We ca ll a s olution s e t OJ) of (1) exceptional i f it 

a ) genera t es t he venishing vector I(~j» = 0 even t hough c on

e i s t a only of distinc t ),I a , or 
J 

b ) c onta ins tw o or more equal roots Ai = but, nevertheleas,Jk 
def ine s nonzero eigenvector of t he Hami ltonian I-f 5 • 

Wherees the exce ptional aolut ions of the tYJla II) c ould be snti 

ci pa t e d from t he genera l formulas / 8/ f or the norma of Bathe vectors, 

t he axamples of the b ) -type solut ions were u nk'oown so fer. In this 

ert icle we prasent a nonzero Bathe vact or for the caDe S =1, Ng 4, 
M =4 re la ted to the exceptional solution OJ \ = {o, 0, ',- i 5 and 
point ou t somB other ca ndida tes fo r exoeptional solutions. 

Our investi~tion was t o s l arge extent prompted by t he comple

tenSBs problem of the Bathe snsatz. The ra iB a gene ral belief t hat 

t he solutions of (1) pa rama triz e the wbole se t of e igenvectors of 

the HamIltonian H5 • All except Ional solutions we have found exp

licit ly in tbe present paper really do comple te t he set of Bathe 

vectors in each individual ea se. Th us, we obta in one more indication 

i n favor of the hypothesis of complet eness. However, up to nOlI no 

c ompreb ansive proof of this hypothes is is obtained in model (3) and 

other integrable modelD. The evaluation of the sh'ing-configllr&tions 
number in refs./4,7,9,10/ is actual ly, as shown in/ l1 /, an eGtimata 

of the number of Bethe vecto1's to a lead ing or der' in N~""'. 

2. Tbe a l ge br&ic construction of Ba t he vectors/6 ,7/ is ba Bed on 

tl1e UBe of the monodromy me trix ,~ 

( A; 8A ) (4 ) ~ L;.t (S ) L,v ~_ r / ' Let (J),
C,\ D). 

1. (5)( ~ + / 5: + 52.is: ) 5-=:5 IiLn (J.j .., '- 11 ..., •

, S + ..\ -i S~
I'l 

The e leme nt s of 7) are opera tors in 'vis • The cOlllllluta tion r ela tions 

tor these operator s a re w81l known/ 7 / , for examp l e 

(6)~-J) A~ ~ - r-jt -)C A; + I C,J 10p 

( \ I""" n I . I () 7-, o -" 

\~ - i') VA D.I' A -P +' ) DJ' v).. 0) ..vI" (6 t ) 


2 

B,\ ~ = ~ 8" \11). ~ ?J (7) 

where T"J = iT "0 A.j ... J)), 

The Bathe vector corre sponding to a solution ()., ~ at system 
( 1 ) is give n by 

( 8 ) !(;.jJ > B),~ B~11 /0> , 
where the veotor /0> E \d's (pseudovscuum) ie de fine d by S: /0> =0, 

S~ /0> = s /0> for each n , <'0/0> =1. Vect or (8) pr oves to 
be an eigenveotor ot the Hamiltonian Hs due t o the t ollOil ing pr o 

pe rty. Por any c omplex ). and ( ~i ~ obeyi ng (1), ve c tor (8) is en 
e i genvector at ~ , 

7) / ().;J > ( )'J I 
(9)II r· ,()/)) / ~ > 

!\ ~J ()/J) = ~ - (s),¥Ii A;~J~ ,~i ~ +I'S)I-'Ii ), -~ -( ( 10)-I 

)=:1. ) ~ 1. ..\ A
J 

whereas Hs is p roportiona l to it s l oga r ithmi c derivative .E.....L, '0 1 
d) 1,4= <5 

The proof,6/ of the key equelity (9) i s besed on the commutetion 

relations (6),(7) , and e s s entially uses t be t ect t hat s l l ), in t he 

se t ( ~j ~ are distinct. I n t he prese nce of equa l root s lie wO~d have 

to use, t or instance, f ormula (6) with ), = /' • HOllever , the result 

i ng trivia l i dent ity y i elds no Intonnation on hOil A/, eoumrutss 

wi th S/, • 
As shown i n r ef. / 12/, the intonnation we need ce n be obt ained 

by d1tferentiaUng e qs . (6) with res pect to ./' • Th i s l eads t o 

. / /

A/, B". = 8J' Ar I ' E)., A./' -i~ ~ ( 11)-t 

and other similar r elat ions al l ow ing us t o embed t he solut ions lI i t h 

e qual roots into the general sche~e of algebraic Bethe ensat z. Por 

e xample , in the case of two equsl numbers in e se t 

(~i ~=(/,' , , , A,., J, p ), * )" 7 (1 2 ) 
J ) 

t be condition for veotor ( 6) t o obey eq. (9) wi ll be a system of ~ 

equations for "'-1 unknOlin quant it1es ; 

,v'" ,.,""(p - is) n(j. - ~/C~ , -v, + IS) fl & -)K -~ (13) •
k , 3 k-3 
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(,\ .- ,-s)Y(A.- t.j2 n M 

(,1) ~ J ... .,.,j
" J ) 

k~3 

k-i 
' JI" 2 M ( 14 ) 

=~. ""' s l '~ -/, -,.) n6
j 
-) _i) )=5 

. 1 M"(/) 'J ( ~) k B J • , j ' 

k 1' / 

#-.1 11 " / #-1. M tV 11 )gNil -,' ;) n 0-Jk"'.) +!J<+'s) nr/.-,J,,-.) -r Y,y, "' "S) n r;. -J" -I' 

k= 3 k - 3 k- 3 (1 5) 

M 1 ~_ - . 11

T("~3 /' - ~J {t.+;S )~!]& -A~-') - ft-"5)~f2 (r -)k+I)]=O, 
k"'i k."'i 

Eqa. (1 ) , (14) are nothi ng but the sta nda rd aystelll ( 1) for tbe par
ticul ar set ( 12 ), "beres8 e q. (15) i8 an additional e quat ion due to 
t be doub le root./' • Note tbat if ./' - )/4-(. j = 3~ M, e q.(1 5) 
reduces to 

1'-'1 1. /Vs 
- 2 ( 16)L' 

_ ~;")Z+:1 ./' 2.+52. 
) ~ 3 

) . Equa tions ana l ogous to (1 3) -(15) obtained i n ref. / 12/ f or 
the repuls i ve case of nonlinea r Scb rodinger model t urned out t o be 
unsol vab l e. ~ contrast, sys tem (1 )-(15) poasesses 8 lot of solu
t ion8. Specif i ca lly , f or i nteger S ~ 1 , even ~ 4 , and M ~2s +2 

there exist axce pt i onal sol utions 

( AI = (0 0 - ,.2, --2'- 's -'-5 J . ( 17 ) . ,J I " } J 

I n tbe "st ring" termtno lod 7 • 10/. a solution of t hat t ype consists 
of a 1-etring and a perfect (25 + 1 )-st ring " i tb centers at zero. 
Solut i ons of a mora ~enera l f orm are also possible . Let a set 

( 18) {>.} o. 0 l' - I J 5" , " ~ 1'1 J 
obey eqa. ( 13), (14), i.e •• or di nary Batbe-anea t equat ions ( 1) . Then 
this set satisti es eq . ( 15 ) t oo if 

M 

(1 9 )nM 

( X.+,) (_ );01 n (~J -i) . 
. J 

)=5" J = !; 

. ~ 

Wi th Weven, this equslity is fulfilled f or any selt-conjugate 
((~l = (,1j }) and simultaneously symme t r ic ((-Ajl = ( '\J')) 

set {As- , .. ", AM} . Such sets cons ist ot pairs ( £l , -.:I j . ( i I, -, 8 ) 
and (or) quartets {c + ,d , C - L' d , - C +Ld , - c - ,'d ] with rea l Q , 

8, C , d • Solut ions of t hat type do r ea l ly exist . For example ( 5=1 , 

;V'=,M= 6): 

{oo L -1 fi+ff _,r>+f2J and I{) 0 {_, ' i /?-fi' _,' 1S- I2.' f (2 0 ) 
> J, (l , t () l ' , / , J fi ' r. .J 

In part i cul ar, for,v~ 00 . JI'1 .!E: /l's t her e are s olutions of fonn 
(18 ) t hat describe low - lying exoi t ations i n the physically interest 
ing ent i ferrolll8gne tlc cas e/7 , 10/ . 

Generalization of eqs . (13)- (1 5) t o the case of severa l double 
root e , or t hree or more equa l root s , is performed a long the aame 
line. However, we bave not suooeeded in f inding except i onal so l u
t ions 1n t hese sectora. I n particul ar , f or S"> i a dd itiona l equa
t i ons similar t o ( 15 ) do not al1011 tbe c onfigurat i on with 2 S -:t. 

(! oubl e roots , " b i ob i nclUdes perfeot e tri ngg of lengtbs ( 25 - :t ) a nd 
(25 + 1), respeotively, witb centera at zero. This implies t bat i n 
t he (25 -1 )- stI' i ng, imaginary r oot s will actua lly dsviate f r om the i r 
nominal posit ions . 

One more possible generali zat ion i s t he XXZ model of s pin 5 
/1 3. 14/ , wbere the Betbe-ansa tz equations read/14/ 

M 

S L~ AI(A . -i sY) n si.. (~ -)/<. + i r = s ../(~. +i s r) n s i", (.\i - J" -L·~·b1)
M 

J k=.:t. 
k*j k*f 

J k- ~ 

An sna l ysis of t be appropria t e system analogoua t o ( 13) - (1 5) di sco
vers t he exoept ional solutions 

( ~ ' J = (0 0 cf - ,"r 2,0 - 2. ,' ( "sr -<srj ( 22 )( 
JJ ' ~ , , ) '" J ~ 

for integer S ~ i and even ;V~ ~ • Furtbenllore. if 8 set 

( 23)(l/J = (0, 0, iY, -I'r, J ~). , AM) 
satisf ies (21) and tbe subsidisry condition 

M M 

n St'." (>. , + .. r) = (_),4/ n si.. ~ - ir) (24)J. , J 

j=s: J aS' 


tben tbis S8t is also an exceptional Bolution. 
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4. Let us r e turn to solu tion (17) a nd cons ider the corres  I A, 0 ;)'> 
ponding vec tor _r-;:; - 0 (28) 

V «~~ / {~)~) 

13 0 80 B, B_ , B'S. 8 -(,5 /0' )?-
(25) 

f or eny comp l ex A ,and if 8 limit 

It foll ows trom general formul ss of 18, t hat vect ors ( 8 ) rela ted t o / ().. \ ') -? / ( >.0J "-. ( 29 )
J - / Jf ) /",eolu t ion sets O J] wi th JJ- J,,=i for s ome J and k , mayhap


pen t o be zero. A direct check in t he simplest case S ,,1, IV "'4 exiats, then, evident l y, 

s how s that vector (25) ac t ua l l y equals zaro. Thi s i s by no means ~ 


(30 )due t o coi nc i de nce of root s because e ven tbe vect or 80 B" B_i /0> L), / ( ~ ; J>1< = 1\ (;., ( ).)o J) / ( ), J~ J>.. ' 
i s e qual to zero for S ~ 1 . AI~4 . Also , fo r exampl e, t he vec t or 

Bila. B_y,lo> ( S= -5:' IV arbitrary) associatsd with the solution and we end up with B nonze ro Ba the vec t or 10 ° )') , « ). ~JI ('\ ~I '>=l'
) J /jf. * J J If

{ ,_±J of eyet em ( 1) is equa l to zero. We may say that ao l ution corresponding t o exceptions 1 sol ut ion (,1j J • 
(, 7) appear s to be tw ice exceptione l , both i n the a ) and b) sense. The met hod j ust described al l ow s us to det e rmine, in princi ple , 

whether there actua lly exi s ts a nonzaro Be t he vector for a givsn soCan one n ow conclude that solut i on ( 17) def i nes no Be t he vec

t or 7 Wa are t o demons trate that such a conclusion would be prema  l ution of eqs . (1). Par instenca, the solution {f, - t J ( s: t . 
/I/' even) e dlllits a tra j ectoryture. One c annot exclude beforehand that vect or (8) vanishes f or 

some ( >'J J = (). j J me r e ly due t o the fa ct t hat the expreas ion 

B~" .. 81M /0> i t self i mp lic itly contains a numeri ca l f actor wh i cb { ± +[ ~+- [+-2lLA/J (±- , -t ) (31) 
[ -0 

equa ls zer o at (~ . } =0 ( ) . ( • After di vid1.ng t he init ial vect or by 
J ) .I Which satisfiee c ond i~ ions ( 28) , ( 29 ) and gene ra t es a ce r tain Bethe 

th is fact or we ca n , in principle , succeed i n extra cting a nonze ro 
vector. For N "·4 1t l ooks llke 

Be the vector whi ch c or responds t o t he exce p t iona l solution ( Aj J • 
We de scribe th is proc edure in more r i gorous t erms. Consider 0 "- . 2Ii i '" 1. / - - - - - - - 0'"= h - , 6~ (J2 )-)J > 

vectors ( 8) for erbit ra ry sets of c ompl ex numbers OJ) ' not neces 12 '-2 0. = z ( CSj O2 - OL O~ "0, 5 , - ~ 6, _ 0 , ~ 2. 
sa r i l y being so l u tions at the Bethe-ansstz equations ( 1) . Then 

By c ont ras t, tor N odd one can sh ow that no proper t ra j ectories and 

hence no Betbe vect or s exist r e l eted to the e xcepti onal solution 
( 26)A I().J~> ; Ii (~ , (~))j(~ r> -1 / >., ( J))). I ' .

l..t,-~j . 
where "e pi ck out eXplicit ly an "aigenpart " with t be 1\ factor 5. Ths l imit procedur e de acr ibe d a bove relie s sole l y on the 
give n by ( 10). If (~j ) i s a solution of sys tem ( 1) or i t s modif i  a lgebra i c proper ties of tbe e l ement s of T-metrix. So, t hi s approech 
c ations , t hen I). (d' =- D \f~ • Now l et (J.. 0 I be an except i onal i9 entirely formulet ed i n t erms of algebraic Bethe's ansatz. In prac. ) /' ) J "" 
solution obeying I( ,I 0 I '> = O. Th en choos e in the sps c e ft of tice, h0l'l8ver, the us e of thi s procedure ante:l.lB extremely cumbe r 
parame t ers (..Ii J a sJf fic1ent ly sma ll neigh bOUrhood of (~)o 5 snd some calculli t i ons , a nd the analys i s ot even the simplest exampl e s 
denote by U t het (open) domain with in it where jO) '1- 0 • De f i ne from aeries (17) prove s hsrdly manegeab l e . Therefore, we t hink i t 
in U 8 norma lized vector expedient t o give ona more, purely prectica l, recipe for construc ting 

Bathe vectors assoc iated with exceptiona l s olutions , whi cb i s ba s ed_J!2"'LI(;IJ}~ (27) on t he coord i nate vereion of Bethe's ansat z. Some statemen t s i n the'<OJ ) I(~) ~> preeent a nd fol l owing sections have tbe status ot bypot hese s ( t hese. 

will be ment i oned aport 1n Bach i ndividual case). 

liICIt. i f t here exi s t s a 11mi t tra jec tory (A .J --'> ( A ~J i n U s uch The coordinate Bathe ansatz tor S ~ t produces aD er p l ic i t 
tha t J J express l on/4 ,51 f or the Bathe vactor related t o a solution {~J j of 

6 
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eqs. (1). We propose a generalization of the corresponding formula 

to arbitrary spin S 

AI' ) (J3 )M

I{~JH> = L (n ~" ,I L CR n(rR;-1S: ) /0> , 
"~ .t R J~j J('j) 

Her e V1 , 1,,;; 1-1:1"';;" ' ~ 1iI", ~ .A/' are the numbers of l all ered spins i n 
Jt he cha i n ; I1'l = f. .5""" , i s t he number of t imes t he l allering opera t orS: has been"'ap~ifed ~t sit e " • In other words , a number n occurs 

Wl. times in the set (11) . Obviously . O~W!.";;'2S. The sum ove r R 

includes a ll permuts tions from t he S,... group , 

(1, " , M) ~ ( R ) J(,..) , ( )4),j 

and de pe nd on the solution set (~j ) IThe quanti t i e s f'j e ll. 
~ . - i s 

j1J J (35 ) 

A + i s 
J 

C (R. R. R· J!. , R, Ii. ) \ \
:L "' , )-l ) ) j ) - 1 ) )+~ . -'. ,"" "R. . -I R. -L (J6)J J-:t 

C ( R. ) ..I R, - ~R ' -+- i
Rj, ,''', M ) J ~ 

Pi xing the value of e T ( 1 = i dentity permutation ) determines t he 


overall normalization -of the vector /{~ , ~ '1'-... .
) V , 
Eq. (3) diffe rs from the corresponding 5 = '2 rela tion i n 


that /'j depends on S explici tly , and the .:t/ mk ! f actors appeer 

for Wi . ";> i • We have verifi e d that, i n accordance witb t he genera l 


/ 4 •5/scheme of the coordinate Bethe ansat z , vectors ( 33) diagona11ze 
t he opera tor of cyclic permuta tions on the cha i n a s we l l a s spin 


-2 "",]

oper ators 5 = L: L S: S: (the t otal s pi n squared) and 

IV 1.4 - -:1. COl ... :1.S = L S 3 ( its pro j ec t ion ) , be i ng annihils t ed by t he 
3 "-:1 ., IV + operator S = L S • How ever , we bave traced vectors 03} being 

+ ... _j H
eigenvector s of t he Hamilt oni en Hs only tor S .1. In the coordi 
nate (f or S =±- ) and algebra i c ( f or arbitrary S ) Bethe 's aos at z, 
the a!'orementioned s pio rest r i ct i ons do f ix Bathe vectors unambi
guous l y as eigenvect ors of t he Hamilt onian . It 1s this ana l ogy t hat 
supports our belief t hat we bave f ound the c orreot representation 

( 33) f or Be the vectors . 
Another our hypothesis concerns tbe correspondence between t he 

coord inate end algebra i c f ormulations of Bethe's an.Bllts. We suppolle 

t hat choosing CI i n the t orm 

Ii 

t1 r / )#-1 A Aj - h - t., J (J7 )C I = n L L ( Aj + i 5 1 1 
)~ 1 k =j + :} Aj - ~ K 

l ea ds to t he e quality 

(J8)I0) J1> = / (.~ ~ > 
of t he coordi na te (33) and a l ge bra ic (8) Bethe vectors . More over , 
we th i nk th i s identity holds irres pective of wbether a ae t of comp
l ex numbers (}J' ) i s a so l ution set of eqs. (1). The va lidity of 
thi s hypotbesis wou ld imply t hat for arbitrary s e t ( Ai) t he coor 
dinate formul a (J 3 ) is s imply sn exp licit form of the operator exp
ression (8 ) hav i ng noth i ng to do wit h the prob l em of dia gonalizing 
t he Hamilt onian. 

Proport ionality of the a lgebra ic and coordinate Bethe vectors 
as soc iated with t he s olution sets 0/ \ of t he Bethe-s nsa tz equa

/ 15/ • Con j ec t uretions bas alrea dy been not iced i n the lit era t ure
( 38) about t he i dent ica l (not only on solut i ons of eqs. ( 1 » co i n
c idence of t hese vectors summar i ze s empirical fac t s a t our dispo
sa l. ITe have direc t ly confi rmed its validity for N 3, M =3, S ar a 

bi tra ry , as 9/el l as in come other particular case s. 

6. Returning again t o the problem of excepti onal eolut i ons of 
eqs. ( 1 ), we not i ce t ha t since in tbe coordinate Bathe ens a t z one 
desls wi t h ra tios l ike (35 ) and (36 >, i t is only natura l to rewrite 
equations (1 ) themselves a lso in t he form of ra tios : 

,\ . - ':S JAIn"'" J - ~ + /'
.J. ) k = 1... (39)( 

),j + t 5 , k - ~ 
J: "jNow we are i n a pos i t i on t o descr i be a prac t ica l r ec ipe of how to 

f i nd the l imi t pr ocedure of sect. 4 . In t he s pace ([ J1 ot (a r bi t rary 
complex ) parame t ers Oi J we choose a singl e-parame ter t ra j ect ory 

(~.l __ f A [ such tha t the l .b.s. of (9) tends to unity as 0 , 
)J £ -..., 0 JJ 

E --'> 0 • On tbis tra j ec t ory one has t o construct a vector / (J j J1:> 
acc ord ing to the coord i nate formula (3J ), pick up the leading power 
of £ as an overall factor and, aft er dividi ng tbe vect or by i t , 
t ake the lim1t [" - > 0 • 1"ina1ly, one must subati t ute the r e sulting 
vector i nto eq. (9) to check whether thia 1s an eigenvector of Tj 
wi t b t he proper eigenva l ue (10). 

Th i a procedure requires neither eva l uating norms of vec tors nor 
f urt her tedious caloulations with them. It read i ly yie l ds a l imit 
t re j ectory (if any )and, f or re l a tively small M Bnd ;V , pr oduces 

IJ 



candidate Batho vecter s rapidly enough, l eav ing deciding vot e to the 
direct t eet . It ie by this lD8 thod that we have found explicitly the 
Bothe vector for exce ptiona l \. J ; _J , 5=1 ) 1oI=s olution /J~J =(o o I i ,1 S< .J 

The 	 limi t t r aj eo tor y has been choeen as f ollowe. 

{~J \ = {£. ... E2. £. - 2. E' i. ... E - i .. E J ~ ( X ~ z . 
( 40 ) 

J ~ ) ) '£ ........ 0 J J 


The 	expl i c i t f orm of the correspond l ng normalized vector i s 

10,0, i., I '>.. = 8~ ( 11:1. 22'> -- /2. 2n> + /n H'> -/:11. H> -/11.21)-	 ( 4 1) 

+ /22 H '> - Inn> +J:1 2 ~ "> +/n H> - /:1. 22 "> + /::1.2 B ) - /B H'» , 

" here /1.1. H) = S- 5- S: 5- /0> ' and eo on. The e i genva lue of t he 
:1 	 :1. c. 3 

operator 'l). on t hia vect or equa l s 

1\ 	 = 2 (A1+.t) (A 2+3) . (42 ) 

in agreement wlth the genera l f ormula (1 0 ). 

To our knowledge , vec t or ( 41 ) i s the f i rst and as ye t t he only 


exemple of a Bo t he vector associated wi t h a solution set invol v i ng 

equal root s. The problem of constructing t he explic i t f orm of Ba t he 

vector s f or ot he r exceptiona l so lut i ons lis t ed i n t his paper remains 


s t i ll unsol ved. 

The euthors are ~ndebted to I.V.Chizbov , B.D. Dorte l , I . Gocbev, 
V.E.Korepin , 1'l.Yu.Reshet ikhin, A.II.Tsvel i k, snd p.B.Wiegmann fo r 
use:rul discu.ss i ons. "e a 190 thank Y.. V. Ch i zhov f or bi s he l p in s olv

ing 	equeti ons numeri ca lly . 
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B 06DeAHHeHHOM HHCTHTyTe RAepHWX HCcneAOBaHHH Ha~an 
awxoAHTb c6opHHK "KpamKUe coo6114eHU.R OHHH". B HeM 
6YAYT noMe~aTbCR CTaTbH, COAeP*a~He OpHrHHanbHWe Hay~Hwe, 
Hay~HO-TeXHH~eCKHe, MeTOAH~eCKHe H npHKnaAHWe peaynbTaTw, 
Tpe6y10111He cpo~HOH ny6nHKa ttHH, 6yAY~H ~aCTbiO "Coo6uleHHH 
QH.RH", CTaTbltl, BOIDeAWHe B c6opHHK, HMeiOT, KaK H APYrHe 
H3AaHHR OH.RM, cTaTyc O$HttHanbHWX ny6nHKattHH, 

C6opHHK "KpaTKHe coo6~eHHR OH.RH" 6yAeT BWXOAHTb 
perynRpHo, 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
aations 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. 
Accelerators . 
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 i~sued regularly. 

ABAeea D.B., BrraAHMHPOB A.A. 
06 HCKrr~qHTeiTbHb~ pemeHHHX 
ypaaHeHHH aH3a~a BeTe 

EZ-85-461 

HccrreAoBaHw caoilcTaa HeKoTopb~ crre~HarrbHb~ pemeHHH 
ypaaHeHHH aH3a~a BeTe. HaH.ll;eHbi rrpHMepbi HeTpHBHarrhHb~ 6eTeBCKHX 
BeKTOpOB, COOTBeTCTBY~~HX pemeHHRM C COBIT~a~~Hl..fH 3JiaqeHHHMH 
crreKTpanbHb~ rrapaMeTpoa, ~aHa HHTeprrpeTa~HH 3THX crryqaea 
B KOHTeKCTe arrre6pa~eCKOro H KOOPAHHaTHOrO aH~a3a BeTe. llpeA
ITO*eHO o6o6~eHHe KOOPAHHaTHoro aH3a~a Ha crryqaH XXX-MoAerrH 
ITpOH3BOITbi!Oro CITHHa. 

Pa6oTa BbiDOITHeHa B na6opaTOPHH TeopeT~eCKOH $H3HKH OlffiH. 

RpenpHHT 06~e~HeHHOro HHCTHTYTa RAepHWX HCCneAOBaHHA. ~y6Ha 1985 

Avdeev L.V., Vladimirov A.A. 
On Exceptional Solutions of the 
Bethe- Ansatz Equations 

EZ-85-461 

Some special solutions of the Be t he-ansatz equations 
are investigated. Exam~les of nontrivial Bethe vectors 
associated with coinciding spectral parameters are found. 
These cases are interpreted in the framewor~ of both algebraic 
and coordinate Bethe ansatz. A generalization of the coordi
nate ansatz to the XXX chain with arbit r a r y spin i s propo
s ed. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1985 


