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Sklyanin 2t /% & 7 B LA, AMNZER 55 B FE BT A0/ TR,

AERRE R ) RS B R B IR SU, (m/n) R m=3,n=0Ffm=2,
n=1HEHE. 4" TAREURENK IR RHH B HRE S B de Vega
M Gonzalez—Ruiz" LA & Gonzalez—Ruiz'#K78, Fu # Ge'' A Yang-Baxterization ¥4 H T
AR SR — X R, TR % A B X RR R B — A X R Ak
% WLBIGE .

AETHERRHHE, BB AEBEG MRS AR R TR —
FIEAMES AR HAHTXRIMENTERR X AR .

2 R¥FE

%4 F Nx NIEF & He, n SFTAR AR RAERE— W 2 Yang-Baxter 8021

R (W) R (u + ) Ry(v) = R, (V)R (u + V)R, (u), (M
HREMHREC e C"ZM L, R,(), R, (W), R,)HEREC" ® C"0 C"EZMH L,
R,(u) = R(u) ® I. R, (u) = I® R(w)%%. REBFLWENTHK

MR R (0) = p(O)% P,
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PT X BRHE: PR (u) P, = R}" (u),

LIEHE: R ()RS (— u) = p(u), (2)
FREXLEH: (Ryw) ™)) ™' = f(u)Azmu(u +2mM " Hdp(u) K —BIREE R B,

PHEBET, P(x®y) =y xi FRE i SANHE, n HXXEH, MAR VEH, M
= ML M=10 Mf () F—T5E &, M RIEREFIKER 7RI K EHA K G
BT & XY transfer EREW R — M3t B KN, KM KERERWREN RS & R[Y

R~ ) K(w) Ry + 0)K(v) =

K(W) R u + v) K() RYf(u = v), 3)
R(-u+v) lé"(u) M 'Ri(—u—v~- 217)1‘141%'2(11) =

Ko@) MR~ u = v = 2M K@) R = + ), @

XE K() = K ® I k() = 1® Ku) %%, ATFE—WE )M K(), BN R i
FEG)H— M. AREY RWNEHFTB@ON— MR, FREER, &KW RRHY
B ()M — M8, 1

Kw) = K(-u-n)'M, (5)
ARSI (4) B — %

3 AVEE RS RO

AV RERE R

2« 0000000 0
0 b 0cO0O0OO0O0O0
00 b 00O c O
0 d 0o b 00000

Ru) = 000 a 000 0|, (6)
0000 b5 0 ¢ 0
00doO0O0 Db 00
0000 0dOBhO
00000000 a)

He# Ri(u) = Rju) = R(u) = a(u) = sinh(u + ), Rj(v) = Rj(u) = R (1) = Rju) =
Rj(w) = Rj(u) = b(u) = sinh(u), Ri(u) = R))(u) = Rj(u) = c(u) = e“sinh(q), Ry(u) =
Rj(u) = R(u) = d(u) = e “sinh(q). Ru)WRHAME, LXIEH, PTXHHREMBFHRENLIE

¥, B o I p(u) = sinh(q + w)sinh(qg — u), n = % g, M= diag(e®, 1, e %), f(u) =
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sinh(u)sinh(u + 39)

R AERR SRR KW A
xw) y, () z(u)
K@) = p*uy| v, () x) y ) |,
z(u)  y(u)  x(u)

KFp () HIETERE (p () £0). A
X=X B 0, o i = 3
()3, H1 Eq(1, 6]
¥, (u)z,(v)[sinh(g + u — v) — sinh(u — v)] = ¢~ *sinh(q)y,,(v)z,(u)
1 Eq(1, 8]
¥,,(v)z,(u)[sinh(g + u — v) — sinh(u — v)] = e~ ""sinh(g)y, (¥)z,(v)

2 Y@z () =0, (®)
OXEAR%IE sinh(q) = 0 M1HL) . FIH., B Eql2. 911 Eql4,9148

)z (v) =0, %)
B Eql3. 511 Eq(7.5] 8. Y, ()y,(v) =0, (10)
B Eql5. 31/ Eq[5,7]48: Y (#)y,,(v) =0, (11
B Eq[9, 2] #1 Eq[9. 4178 Yy ()2, (V) = 0, (12)
M Eq[6, 1]1H! Eq[8, 1145: V(@) z,(v) = 0, (13)

Eq[2, 9], Eq[4. 9], Eq(3, 5], Eq[7, 5], Eq[5. 3], Eq[5. 7], Eql6. 1], Eq[8. 1], Eq[9, 2] f Eq[9,
ARHRE. Wy @y, @z W)z, )y, W)y, WEHE, B KR IFAERX. B
ERFZE KA RSB HE, W EROANESALTEIELE -IMAAT,
(A): &iZ y, () = 0, W (8) XA (10) X8

z(u) =0, y, () =0. (149)
M (13)RMADKARE, E y,, () # 0, WALHA
z,(u) =0, y(w) = 0. (15)

%y, (W) = 0, W Eq[1, 719 Eq[9, 6] 5+ BRI y,(u) = 0 M 2,(u) = 0, AT p, ()
* 0 KIEOL, Ay, (W) =08y, (u) = 0, BLH 2z, () = z,(u) =y,,(w) =y, ) =0.
(B): B& y, # 0, M (DA 3)KB 2, (w) =y, () =0.TH @)V FA)RA, %y, ()
<0, MLH 2z, (u) =y, () =0,%Fy, (w) =0, WA Eql7, 1151 Eql6, 915 51188 ., (u) = 0
Mz w) =0, BENTy, =0 WHR, Ay WEREHIR, BLEH W) =2,W =
v,W) =y, W) =0. FE&LERDPINER, TR K)FETE—MIEK (Eq1, 7], Eq[9, 6],
Eq[7. 1]1#1 Eq[6.9] BB %)

x(u) y,w) 0O
K@) = p*u) | v, (@) x@) 0 | (16)
0 0 x(u)
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BT (C)z, (u) # 0 F(D)z, () # 0 MR (B)y, () # 0 F (Fy,, (u) + 0 K91

oL, i HIGE K (u) EFFFELL T B E K
x@@ 0 z(w)
Kw = pf)| 0 x@) 0
zu) 0 x(u)

x(u) O 0
Kw) = p*w)| 0 x@) y,w)
0 y,(u) x(u)
KERE—MER (6).E06)RRE ()R, & Eq2,4]18

e “"'sinh(u + v)x, (1) x,(v) + € " “sinh(y — V) x,(W) (V) =
e 'sinh(u — v) x,(v) x,(1) + €~ “sinh(u + v)x,(v) x(u),

BHER ) FARBR x u)x,(v), 3 v RIHS v =018
x(u) B e“sinh({ — u)
x,(u) " e 'sinh({+ u)
XBIHEESE. x ), x, ) XATER
x,(u) = e'sinh({’ — u)g(u),
x,(u) = e~ "sinh({ + u) g(u),
gu) HEBARERTHER. QAR A Eq7.8]

Y (x(v) — x(v)) =y, (V)(x ) — x,(u)),

yul) _ sinh(u)g(u)
yu©) " sinh(2u)g(v) *

v, (W) XFIE R
yu(w) = csinh(2u)g(u),
AP e, HEESH. # QAR A Eql8,7], A2
V() = c,sinh(2u)g(u),
A, HEESH. #(21), 24)M(25)BRA Eq[3, 8]

yi(@)le ™ “sinh(u + v)x(v) — e~ * " “sinh(u — v)x(v)] =
yu(@)le™* sinh(u — v)x, (1) + ¢*~“sinh(u + v) x,(w)],

(17)

(18)

(19)

(20)

(€2

(22)

(23)

(24)

(25)

(26)
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GxtvRRHL =018
x(u) = x(u) + ce” *sinh(2u)g(u), %))
Hift e HEESE. BRQD, 24). QR QNDARA Eql3,7]

e “"*sinh(u + v)x,(u) x,(v) + €** “sinh(u — v) x,(¥) x,(v) =
e " 'sinh(u — v) x(«) x,(v) + €" " “sinh(u + v) x,(V) x,(u) +

e “""sinh(u - v)y, (W)y, (v), (28)
EH c cfMc BHMRRRE:  JI—ce,= —ee (29)
ZE, B8 K HBE—MEAN R (6)
e'sinh(( —u) ¢ sinh(2u) 0
Ku) = p' ()| c,5inhQu) e~ “sinh({+ u) 0 ,  (30)
0 0 e~ “sinh(¢ + u) + ce ” *sinh(2u)

P W) = pru)g(u). BRI, GOORRKERTFROG)H. HAEXRERE KWHBE M
EX07). £OADAKRA )R, &1 Eq[3,7118

e " “sinh(u + v) x,(u) x,(v) + €** “sinh(u ~ V) x (W) x (V) =
e " “sinh(u — v)x,(u) x,(v) + €“ “sinh(u + v)x,(v) x(1). 3D

#CDAFARER x, () x (v), 3 v RPHS v =0, T8
x,(u) = e“sinh({ ~ u)g(u),

x(u) = e *sinh(¢ + W)g(), 42
(HERER. () WRENBHEREY. % GDRIA Eqd.6]
2 @le ™ x(0) - 5] = 20)[e~*x(w) - e*x (), (33)
-
2,(u) = c,sinh(2u)g(w), (34)
cHEESH. K (32) AR A Eql6, 4], R#TH
2,(u) = csinh(2u)g(w), (35)

o HIEESH. % (32), 34)F1 (35) R4LA Eql2, 6]

z,(w)[e"~ *sinh(u + v) x,(v) — ¢**“sinh(u — V) x,(v)] =
z,(v)[e ™"~ "sinh(u — v) x (4) + €~ “sinh(u + v)x, ()], (36)

ExtvRHFAL V=018
x(u) = x,(u) + csinh(2u)g(u). 37N
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¥ (32), (34), 35) M (37) K1CA Eql2.4]

e ™" sinh(u + v) x, (1) x,(v) + €"* *sinh(u — v) x, (W) x(v) =
e ™" “sinh(u — v) x (1) x,(v) + €“"sinh(u + v)x, (V) x,(¥) +
e“ " “sinh(u — v)z () z,(v),

RH: ¢’ - e, = e ‘e
W K () 5B —FEX (17) A
e“sinh(¢{’ — u) 0 ¢,sinh(2u)
K(u) = o’ (1) 0 e“sinh({" — u) + csinh(2u) 0
¢,sinh(2u) 0 e “sinh({ + u)
£33 RIE, K(u) (40) RFFFEH .

BIGAEFE KHE=REX 18). # 1U8)A ()X, # Eql6, 8174

e “"'sinh(u + v) x,(u) x,(v) + e"* "sinh(u ~ V) x,(W) x,(v) =
e ™" “sinh(u — v) x,(v) x, (1) + €* " “sinh(u + v) (V) ().

1 D) RFARBR x ) x, (v), 7 v RFHA v =078
x(u) = e'sinh({ — u)g(u),
x,(u) = e~ "sinh({" + u)g(u),
(AEESER. W AFEATHEESH. ¥ 42)ARA Eql2,3]
Y@ [x(v) = xV)] =y, (V) [x@) - x W],
13: ¥,,(w) = ¢ sinh(2u)g(u),
c HERSH. # (@) ARA Eq[3,2], AEFTH
y,{4) = ¢,sinh(2u) g(u),
HEBSH. #(42), (44)F0 (45) BIA Eql2.7]
() [e* “sinh(u + v)x (v) — €** “sinh(u — v)x(v)] =
¥, (v)le ™" ‘sinh(u + v)x,(u) + € * *sinh(u — v) x,(w)],
faxtvRHAS0v=01]
x,(u) = x(u) + ce*sinh(2u)g(u).

¥ (42), (44), (45)F0 (47) RACA Eq(3.7]
e " “sinh(u — v) x,(v) x,(u) + €“"*sinh(u + v)x (V) x,(¥) =
e “**sinh(u + v)x, () x,(v) + €“* “sinh(u — v)x,(u) x,(v) +
e"*'sinh(u — )y, (WYV),

(38)

(39)

(40)

(41)

(42)

43)

(44)

(45)

(46)

(47

(48)
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KX ¢t - ce, = eec. (49)
W K@) WE=MEX 18) N
e“sinh(¢ — u) + ce*sinh(2u) 0 0
Ku) = p' (u) 0 e“sinh({— w) ¢ sinh(2u) , (50)
0 c,sinh(2u) e “sinh({ + u)

¢ () = pXu)g(n)). EiLRiIE, (S0)RXREEW
4 B -JIRBEEHFTENR

st AR IR, B RIERE Y
0

Ru) = (51

S O O O 0o o o 8
S O O O /8 O o

(=T W = = A= - =
O O O O O n O
O O O 8 O o C o
> O 0N O o o o O

o R o> o oo oo
g oo oo 0o oo

[=4

\0 0 0 0 O ,
HP RI(u) = Ri(u) = a(u) = sin(u + q)» R(u) = Riw) = Bi(w) = Rj(u) = R)(u) =
RZ(u) = b(u) = sin(u), R(u) = Rj(u) = R(u) = c(u) = e "sin(q). R;ju) = R(u) =
R(u) = d(u) = e"sin(g), R(u) = w(u) = sin(— u +q). RW)PIRFELAME, PT 35

H, A EHAHREXLEHE, KM pw) = sin(g + u)sin(g — u), n =% g, M= diag(l,

oo 0008 ©o

-, ) = - SRR HH IR K ()R ()RR

(MNARARSHEG)KX, B Eq[l,9]

sin(g — u + v)sin(u + v)z,(¥)z,(v) = sin(g + u — v)sin(u + v)z,(u)z,(v), (52)

. z(u) = 0. (53)
H Eq(1,9]

sin(g — u + v)sin(u + v)z,(u) z,(v) = sin(g + u — v)sin(u + v)z,(4) z,(v), (54)

5 z,(u) = 0. (55)
# Eq[5, 9]

sin(g — u + v)sin(u + v)y,,(@)y,,(v) = sin(g + u — v)sin(u + V)y, (W ,(V), (56)

8. y,,(W) = 0. (57
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f Eq[9, 51

sin(g + u — v)sin(u + v)y,,(4)y, (V) = sin(g — u + v)sin(u + v)y,,(4)y,,(V), (58)
8. yy,(#) = 0. (59)
H it K(u) RA —FENHER

x@w) y,(w) 0
Kw) = p*@) |y, x@ 0 |, (60)
0 0 x(u)
M 3 TR K(w)FE—RIERX (16) —#, it HF B, 8 5] K(u) (60) B BAKIE R
e " "sin(¢ + u) c,sin(2u) 0
Kw) = p ()| c¢sinQu)  e*sin({— u) 0 , 61)
0 0 e“sin(¢ — u) + cesin(2u)

Hep ). g ) BAFERBOEEEI, o M c ZHBXE N
- cc, = e‘c, (62)

BSH c e PRATARIEEN, ¢ HEESY. SRRIE, (6)RREEN.
5 &1

B, M (30), (40), SOYFI (6D AP BH, BHEAMNBTIIATHINMEES

B HR. B THNE—BEEN c Mc, c MABBAME, REMEANBRPBIEH .
Ao, HEHEANBEP =, =0, REGBO)Fc=050@0)XFc=c "FIBHRER
MR, 40)AH c =050+ c=0FBHMEGRMM, Bt (30), (40) M1 (50) X+,
BP AVEEK 4 N AR,

a:  diaglx(u), x(u), e “x(w)],

b diaglx (), x(u), x(u)],

c: diaglx(u), x@w), x(u)l,

d: diagle*x(u), x(u), x(u)],
HAW x )5 xR ACDAPH x5 x,w). TUEH.Ba5bR2FMNK. T
B (61) X H SR @B IR KA A%,

diag(x,(u), %(u), %(u),
diag(%,(u), %), e*%(w),
{H i xR IR R R — A 2 £ )
diag(%,(u), X%(u), %(w), (65)

(63)

(64)
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KB £(u) = e “sin({+ u), %u) = e“sin(( - u), BB -JERFH 3 3 A# (64)
(65). AT 5&UE % %t M #f 3 RAFAER) .

L =T - B - LT - N SR S R
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Eql4,
Eql3,
Eq(7,
Eq[5,
Eq(s,
Eql6,

Eq[8,

Eq[9,
Eq[9,
Eqfl,

Eq[9,

9]:
9]:
sl
Sl
3%k
7):
1]:

11:

2):
4]
7):

6]:

W xR

¥, () z,(w)[sinh(g + u — v) — sinh(u — v)] = ¢~ "sinh(q)y, (W) z,(v),
¥,,(0)z,(v)[sinh(g + u — v) — sinh(x — v)] = e™“" "sinh(q)y,,(v)z,(u),
¥,(#)y,,(v)[sinh(g + u ~ v) ~ sinh(u — v)] = ¢~ “sinh(q)y, ,(v)y,,(u),
Y10y (w)lsinh(g + u — v) — sinh(u — v)] = ™" " sinh(q)y,,(W)y,,(V),
¥,:v)y,, (u)[sinh(g + u — v) — sinh(u — v)] = &~ sinh(g)y,, (1), (v),
¥,:#)p,,(v) [sinh(g + u — v) — sinh(u — v)] = e~ “* “sinh(g)y,,(v)y, (),

Yy (W)z,(v)[sinh(g + u — v) ~ sinh(u — v)] = e*~ "sinh(q)yp,,(v)z, (1),
¥, (V) 2,(w)[sinh(g + u — v) — sinh(u — v)] = e ™ “" “sinh(g)y, (¥) z,(v),
V(U z () [sinh(g + u — v) — sinh(u — v)] = ¢“” "sinh(q)y,,(u) z,(v),

Y, (W) z,(v) [sinh(g + u — v) — sinh(u — v)] = e ™" "sin(g)y,,(v) z,(w),

e “" 'sinh(g)sinh(u + v)x,(u)z,(v) + sinh(u ~ v)[e** “sinh(q)y, (V)y,,(w) +
sinh(g + u + V) x,(v)z,(¥) + ¢ " “sinh(q) x,(u)z,(v)]} =

sinh(g + u — v)sinh(u + v)x,(v)z,(u),

e’ “sinh(g) sinh{u + v)x,(u)y,,(v) + sinh(u — v)[sinh(g + u + V) x,(V)y, () +
e ™" *sinh(g) x,(1)y,,(v) + € sinh(g)y, ,(¥) 2, (v)] =

sinh(g + u — v)sinh(u + v)x,(v)y,, (1),

SHI Kanglie, LI Guangliang, FAN Heng et al. High Energy Phis. and Nucl. Phys. (in Chinese), 1999, 23:
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Eq(7, 11: sinh(g + u — v)sinh(u + V) x,(v)z,(¥) =
e* “sinh(g)sinh(u — v)y,,()y,,(u) + sinh(u — v)sinh(g + u + v)x,(V) z,(u) +
le ~“* “sinh(g)sinh(u + v)x,(u) + ** "sinh(g)sinh(u — v) x,(u)] ,(v),

Eql6, 91 sinh(g + u — v)sinh(u + V) x,(V)y, (1) =
sinh(u — v)sinh(g + u + v)x,(V)y, () + [e "“ " “sinh(g)sinh(x — v) x,(u) +
e"” “sinh(g)sinh(u + v)x,(u))y,,(v) + e ™*" “sinh(g)sinh(u — v}y, (u)z,(v).

Constant Solutions to the Reflection Equation of 15 Vertex Model

SHI Kanglie LI Guangliang FAN Heng HOU BoYu
(Institute of Modern Physics, Northwest University, Xi’an 710069, China)

Abstract The non—diagonal solutions to the reflection equation of 15 vertex model A"

model and supersymmetric t-J model were obtained. The results show that solutions
of A" model’ have three forms and each form contains two solutions; the solution of
supersymmetric t-J model’ takes only one form in which there are two solutions;
each one of all those nondiagonal solutions only have three arbitr ary parameters.

Key words A" model, supersymmetric t-J model, reflection equation, nondiagonal
solution
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