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ABSTRACT

The new soilutions of Yang-Baxter equations associated with the

fundamental representations of B_,C

the braid group representations Ena™s

Baxterization.

Remarkalbrle progress has been made
jin the deriwvation of trigonometric
solutions of Yang-Baxter equations
(¥BE)associated with simple Lie
algebras(1,2).The standard &pproach
is to: make g~deformation of clagsi~
cal Lie algebras,namely,based on the
current formulation of quantum group
including its loop extension(3).We
call this type of solutions"standard"
one,However,on the basis of the same
Lie algebraic structure it allows to
generate new family of solutions of
YBE,which is different from the stan-
dard one and is called"exotic"family
of solutioms of ¥BE.

Our strategy is stated in the fol~
lowing. '

(I) In order to solve YBE
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where x=e " is the spectral parameter

relating with the rapidity for two-
particle collision, the asymptotic
behavior T= R(X)u=m satisfying
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and D are derived through
he tr?gonometric

Yang -

is firstly solved for given Lie al=-
gebraic structure. T is reffred to
braid group representation(BGR).

(I1)By using the trigonometric Yang-
Baxterization ( 4,5) prescriptionm

(T~YB) ﬁ(x) can be generated for a
given BGR.So far the T-YB llas BDeen
established for those BGR's which
possess distinct eigenvalmes being
three and four( two ,needless to say).

In this talk we only discuss the new
solutions of YBE associated with the
fundamental representations of TLie
algebras Bn’cn and Dn.‘As was known
that the corresponding BGR's possess
three distinct eigenvalues.

First we calculate the BGR's which

are given by (w=g-q~1)
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where uy=q or -q"1 for k=0 and u_=
uk. k,m €[(N-1)/2,ooo, "(N-1)/2]

where H=2n+1,2n and 2n for Bn’cn and



D _,respectively. The 8y are given

1 (k=m=0)
uy! " (k=m#0)
w[1-u;1( sn ugzﬂ (k=-m<0)

fe+m1
(- 1)k+m+1wuk+m 511 uy

(k=0<¢m, or k¢m=0)

™
-1
k+m+1 -k mf -1
-1 wu u ( T us)
( ) mk jalkl +1 J
(0<k<m, Or k<m<O0)
1 1 m~1 -1
1. w_~u, = us )y
ki - )
( 'ﬂ u ) (k<0, m»0, k+m0)
for Bé1)
-1 (k=m)
Uy
(16271 ( T u32y)u;) (k=-m 0)
i-%
1 m"é' ]
=5
..wum uk ( J]T1u3_;)u
By~ (0<k<m, or k<m<O )

Swa_c( T ui 3)
Ikl +%

(kx 0,m 0,k+m=0)

with -¢ =1 for Cé1)and £ =1 for D£12
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The distinct eigenvalues are given by

(2=2,) (T=2,) (£=14)=0

where
n
-7 A
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T G e
J:

Next we Yang~=Baxterize the solutions
derived above to give the correspon-
ding R(x)s.It has been proved that if
BGR T satisfies the relation (5)

)3 (T12T23 12=To3T 12 23)

-1_ 1 Al At X
- 25T (e )+ 2, (275 ~T51) =0

2 127 23 2 23 ’

then it can be T-YB +to
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R(x)= 11x(x-1)T +(1+ T + 13 7, )

xI -;1;1(x-1)m.

Now the calculations convince the

validity(for the derived T) of the
statement.Hencg for the considered
cases we obtain the general solutions
of YBE.

The result is shown in the follo =

wing form,
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The other permitted solution
#ained by the interchange q e
and keeping 13 unchanged.Such
lution corresponds to the "twisted"
ane.Por imstance, It gives rise to

(2)
A2n--1
D§1),respectivds' » As for the corre-
spondence of C§1) it deserves to be

understood.

(2) N . (1)
A2n or corresponding to En or

We would like to make comments to

the above discussion.
(a)Taking u, =q for all k our solu -

1409

tions go back to those derived by
Jimbo (6).The other choice leads to
new solutions which are called exotic
ones.Nothing is surprise to appear
such a new type of solutions of YBE
because the usual classical 1limit is
not required here.Actually the new
golution for An had been found hy
Gervais et al(7) in terms of diffe-
rent approach.

(b) In contrast with the standard
solutions the exotic ones possess
very different properties smuch as
without the usual classical limits,
different Hopf algebraic structure
due to Faddeev-Reshetikhin~Takhtajan
approach (8),some of them even cannot
be dizagonalized and so on,

(c)We can prove that the exotic so-

lutions still satisfy Birman-Wenzl

algebra (9).This fact is determined
by the fundamental representations
of Bh’cn and Dn.In a genge our dis~
cusgion provides another explicit
example for Jones' theory(4).

M.L.Ge wishes to thank Professor
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