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Ru(#)Rys(# + ) Rys(u,) == Rys(#2) Rys(osy + ) Ryu(uy) (1)
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Hrh R(4) = PR(4), P4 ()RPELWELRE. HEF, QYBA MTFAERT
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0 0 0 0 0 c 0 a 0
0 0 0 0 0 0 0 O 1
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sLi® = gs(ki)sLi(u)h*(1;) (19)
BRI, A . |
eti 0 0 i
&s(ki) = h(k;) = ( 0 1 0 )
0 0 e ik
= exp(i4;J7 ). (20)
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HE,y = {2724 + expli(k, = 1) 1305, + exp[—i(R, = Ly4) Vi Tau
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+ 2shiq (NS + (U2 + (o) — (Jadaa)']
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-+ m:p[——i(k, - In+l)]Jn—J;+l)J: J:H
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JE e J2 4iJY, (22b)
S B —FE, 1% Hamiltonian BEF[DUEIT Baxter-Liischer XA
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Ou
BB o P) HER, M
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T ) = Tr [] L), 24)
i=1

BA, MABESIGN Hemilonian BRITARHRLARIE S B A EANRRILL,
FEE—STRMATRHEBESE 1P(x) N5 LRFE.

W, Bethe-Ansatz 5 5gigEx &
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Ansatz TEERIRTRBZEMEY 2 BRBH, HTRRX—EE, WE— N EEo s
BEX 1/27 BB o (), BERBER () BikR S, eEifagkEnk
R, MHBAEBERE ,o¢(w) WDLEIRERRE Bethe-Ansatz 5 FUXNF1L,
MR B WA ofa(u) KEFR o5F(n),
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T$0(u) = [sh(u + 2)sh(u + 29)1 N APE T (u - % :;),'};,w(u + % 11) PyA™,

(25)
Krh
1 0 0 0
0 % é— 0
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0 — —— 0
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0 0 0 1
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Ty = ] L§E(); (27a)
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I50(%) = [sh(u ~+ n)sh(u + 29)17 V[, 7§ (“ - —;' :;) TP

. (u + -;— 71) — o{, T§¥(u)}1,

$h

~\
N
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¢ 12 12 3 LR 21}
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LA (1), 4§ ()] = [BF<(9,), BF(,)]

= [C¥(4),CF(u;)] = [DF(u), D¥>(#,)]1 =0,
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R RERIR S Bethe-Ansatz 55,6

€ 4 - ex 1. x s 3
A7) [0) = exo| 11 33 s — i) [sb* (w+ L) 03, (39)
D§¢a = exp |— 1y 3 1) sk (w— L

@0y = exp [~ i 3 k= s (s = L)y, G9)
Cif= )10y = 0, (40)

REFATRIS 5% BE(») R C¥o'(v) BIEEATAI0> ETMRNFSERFIMERE
. HB v (u) RAGERS

|@)62 = [ BP(w)(0), (41)
I 5 %A (36)R B
AF)| Q)8 = A8 st -y )] Y + S MBIy )] QPYE; (42a)

M

DY () Q)50 = A% a3+ -0 )| QY500 o 3T ke Carsa sy )| Q940 (42b)

Hrh
s omy) = exp| L 1S (ks — 1 3 ) TT b =% =)

AL 501+ uy) CXP[ 5 1 ,Z-l(k’ lr)] sh?¥ (“ + '2— ’1) :II=1 sh(u — ) s
(43a)

. N M

ACO(usuy - cuy) = exp [—;— i > (ki — l;)] sh¥ (u —-—il- 7;> 11 é%(:ﬁ%ﬂ.

i=1 i=1 W8 = Uj

(43b)

Bl | Q) Bo B BT 4 oo (u) ONTHLR 7507 (w)) HOARAE R , AR R A A i
%

AE() = NG s+ sg) + AL s ), (44)
RELBEH wli = 1,2, M) BWRITFHY Bethe H:

1
sh(u,-"‘—ﬂ) N M \ —— ppy
| R USRI} Eoerrs
sh(u;+ ?n> r=1 ig1 S i
im=1,2,02,M, (453

B 80w 5 ot (s) BRARGOXTURHEBERE V() NAEH

3
N A sh(u—a,-—'—z—n>

#5000 = exp | i > (ki — 1) ] 1
=1 =1 sh(u—u,'-i-—z—n)
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M Sh(”—u-l'f'n)sh(u—-uu——--n
II 2 2y sh¥ush™¥(u =+ 27)

; 1
= sh(u—u;+—i—n)sh(u-u;—-i—n

+

3
N M shiw—u+ 519
+ exp[ —i > (ki — li)] 11 ( i
=1 "'Sh(“"‘”i““z‘ﬂ
« sh¥(u — 5)sh¥ush ™¥(u + 5)sbh™(u + 23). | (46)
f Baxter-Liischer XA (23)X TSR AIMEEA
< 2sh2y 47
B g ch(2u; + n) — ch2y " “n
% TTHg BTt i, SIASIRER:
P, = —ila r%(u), (48)
SHMMNOAEES
N M sh{ %; + -13— n
P,=>(ki—l)—i> 1o G (49)
jm1 i=1 Sh(“;‘—“z“ﬂ)
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E(P) 1 TP (50)
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i, & %
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HIDDEN LOCAL GAUGE INVARIANCE IN FATEEV-ZAMOLO-
DCHIKOV QUANTUM SPIN CHAIN

GuaN Xi-wen  XioNe ZruaNe Zuou Huan-o1ang
Depariment of Physics, Sichuan Normal University, Chengdu 610066
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ABssTRACT

Hidden Jocal gauge invariance in Fateev-Zamolodchikov quantum spin chain is studied
in detail in the framework of the quantum inverse scattering method (QISM). It is found
that, similar to the case of spin 1/2, this model admits an Abelian U(l) gauge transformation
and that the energy spectrum is gauge invariant whereas the eigenvectors are explicitly gauge

dependent.
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