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A B S T R A C T 

The new s o l u t i o n s of Yang-Baxter equations a s soc ia ted with the 
fundamental representa t ions of B ,C and D are derived through 
the braid group representa t ions and the tr igonometric Yang -
B a x t e r i s a t i o n . 

Remarkable progress has "been made 
i n the d e r i v a t i o n of tr igonometric 
sa&wttians of Yang-Baxter equations 
(IBE) as s e r i a t e d with simple Lie 
a l g e b r a s ( l , 2 ) . T h e standard approach 
i s ton make q-deformation of c l a s s i ­
c a l Lie a lgebras ,namely,based on the 
current fotrmulation o f quantum group 
inc luding i t s l o c p ex tens ion (3 ) • We 
c a l l t h i s type of s o l u t i o n s 1 1 standard 1 1 

one •However, on the b a s i s of the same 
Lie a l g e b r a i c s t ruc ture i t a l lows t o 
generate new family of s o l u t i o n s of 
YBE,which i s d i f f e r e n t from the stan-
dard one and i s c a l l e d e x o t i c family 
of s o l u t i o n s o£ YBE. 

Our s t r a t e g y i s s t a t e d i n the f o l ­
lowing . 

(I ) In order to s o l v e YBE 

R 1 2 ( x ) R 2 5 ( x y ) f i 1 2 ( y ) 
= ft25(y)K12(xy)R23(x) 

where x=e~ m I s the spec tra l parameter 
r e l a t i n g with the r a p i d i t y f o r two-
p a r t l c l e c o l l i s i o n , t h e asymptotic 
behavior T= R ( x ) u = : < D s a t i s f y i n g 

1 1 2 1 2 3 12" X 23 12 x 23 

I s f i r s t l y so lved f o r g iven Lie a l ­
gebraic s t r u c t u r e . T i s re f fred t o 
braid group representation(BGR). 

( I l )By us ing the tr igonometr ic Yang-
Baxter i za t ion ( 4*5) p r e s c r i p t i o n 

(T-YB) &(x) can be generated f o r a 
g i v e n B a R . S o far the T-YB has been 
e s t a b l i s h e d far these B G r R 1 s which 
possess d i s t i n c t e igenvalues be ing 
three and four( two , n e e d l e s s t o s a y ) . 

In t h i s t a l k we only d i s c u s s the new 
s o l u t i o n s of YBE a s s o c i a t e d withi the 
fundamental representa t ions of Lie 
a lgebras B ,C and Dn*, As was known 
that the corresponding BGR's possess 
three d i s t i n c t e i g e n v a l u e s . 

F i r s t we c a l c u l a t e the B £ R f s which 
are g iven by (w-q-q- 1 ) 

fc S o u k e kk ® e kk + w S m *kl^mm 
k+m*0 

+ k=*m ekm ® emk + k,m akm ^ - m ^ - k m 
k+n#0 

-1 
where ^j^q or -q for k=0 and rc^» 
u k . k,m 
where N=2n+1,2n and 2n f o r B n , 0 n and 
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D $ r e s p e c t i v e l y . T h e a r e g i v e n 

b y 

T h e d i s t i n c t e i g e n v a l u e s a r e g i v e n b y 

N e x t we Y a n g - B a x t e r i z e t h e s o l u t i o n s 

d e r i v e d a b o v e t o g i v e t h e c o r r e s p o n ­

d i n g s . I t h a s b e e n p r o v e d t h a t i f 

B G r R T s a t i s f i e s t h e r e l a t i o n ( 5 ) 

- 1 

How t h e c a l c u l a t i o n s c o n v i n c e t h e 

v a l i d i t y ( f o r t h e d e r i v e d T) o f t h e 

s t a t e m e n t . H e n c e f o r t h e c o n s i d e r e d 

c a s e s we o b t a i n t h e g e n e r a l s o l u t i o n s 

o f YBE. 

T h e r e s u l t i s s h o w n i n t h e f o l i o -

w i n g fo rm. , 



The o t h e r p e r m i t t e d s o l u t i o n i s o b -
ta i l z ied "by t h e i n t e r c h a n g e q <—* - q 
a n d k e e p i n g ^ u n c h a n g e d . Such) a s o ­
l u t i o n c o r r e s p o n d s t o t h e " t w i s t e d " 
021e . F o r i n s t a n c e , i t g i v e s r i s e t o 

A 2 n ^ o r ^ n - 1 c o r r e s p o n d i n g * ° B ^ o r 

D ^ , r e s p e c t i v e l y . As f o r t h e c o r r e -
s p o n d e n c e o f C^ ' i t d e s e r v e s t o "be 

u n d e r s t o o d . 

We w o u l d l i k e t o make comments t o 
t h e a b o v e d i s c u s s i o n , 

( a ) T a k i n g u f c = q f o r a l l k o u r s o l u -

t i o n s go h a c k t o t h o s e d e r i v e d b y 
Jimbc? ( 6 ) . T h e o t h e r c h o i c e l e a d s t o 

new s o l u t i o n s w h i c h a r e c a l l e d e x o t i c 
o n e s . N o t h i n g i s s u r p r i s e t o a p p e a r 
s u c h a new t y p e o f s o l u t i o n s o f YBE 
b e c a u s e t h e u s u a l c l a s s i c a l l i m i t i s 
n o t r e q u i r e d h e r e . A c t u a l l y t h e new 
s o l u t i o n f o r A n h a d b e e n f o u n d b y 
G e r r a i s e t a l ( 7 ) i n t e r m s o f d i f f e ­
r e n t a p p r o a c h . 

( b ) I n c o n t r a s t w i t h t h e s t a n d a r d 
s o l u t i o n s t h e e x o t i c ones p o s s e s s 
v e r y d i f f e r e n t p r o p e r t i e s smch a s 
w i t h o u t t h e u s u a l c l a s s i c a l l i m i t s , 
d i f f e r e n t H a p f a l g e b r a i c s t r u c t u r e 
due t o F a d d e e v - R e s h e t i k h i n - T a k h t a j a n 
a p p r o a c h ( 8 ) , s o m e o f t h e m e v e n c a n n o t 
b e d i a g o n a l i z e d a n d so o n . 

( c ) W e c a n p r o v e t h a t t h e e x o t i c s o ­
l u t i o n s s t i l l s a t i s f y B i r m a n - W e n z l 
a l g e b r a ( 9 ) . T h i s f a c t I s d e t e r m i n e d 
b y t h e f u n d a m e n t a l r e p r e s e n t a t i o n s 
o f B n > C n a n d D n . I n a s e n s e o u r d i s ­
c u s s i o n p r o v i d e s a n o t h e r e x p l i c i t 
e x a m p l e f o r J o n e s 1 t h e o r y ( 4 ) . 

M . L . G e w i s h e s t o t h a n k P r o f e s s o r 
C . N . Y a n g f o r many e n l i g h t e n i n g d i s ­
c u s s i o n s a n d e n c o u r a g e m e n t s . 
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