























( the best way to understand why this is true , is to look at fig.8. On the sphere , the strand that
wraps around the others can be taken around infinity to give the trivial braid ). As it stands
however, (2.17) will not hold for the R(¢; ) matrices. The reason for this is simple. When we
consider the braid group B_ , the points ﬁ , . » P, are given without any further specification.
In conformal field theory ( or more generally in field theory ) we have the points P, together
with local parameters z; in a neighborhood of P. satisfying z.( P, )=0. Having a local parameter
at each P; implies in particular that there is a vector assigned to each P. . Thus each braid
comes with a frame. We may end up with Dehn twists around the points P. after performing
some braiding operations, and in principle we should not expect (2.17) to hold for the R («; )
matrices. The right-hand side may become a phase. A Dehn twist around P. is represented by

o¢p 2w L(:,) , where (;J is the generator of dilatations in the i-th Hilbert space §{; . Hence
to find the possible extra phase appearing in (2.17) we want to separate the phases due to the
framing of the braid from those intrinsically due to analytic continuation. Using the SL(2,C)

invariance of the n-point amplitudes on the sphere , we can write the general n-point block in

the form :
OF I:l "‘.-n _ —_ ‘:J_ ;l --iﬂ
T (hr'f%“) - Ig 2-;) ) 31 (11"'11"-5)
where
i ‘S;J‘ = 2B,
J#

| represents collectively the internal states in the block , and "o a=1.2,..,n-3 are harmonic
ratios between four points for some z, .z, .z 2z} .When we braid the external legs, the matrix
R will have two confributions : One coming from the permutations of the fI'.r due to analytic
continuation , and the other will be a phase coming from the pre-factor which keeps track of
how the frame moves. Since braiding z; and z; , corresponds to the process of analytic
continuation 25 > " Zy it is now easy to see the overall phase generated by the
prefactor after we perform the braiding in (2.17) to be :

— i 9 X; i

since from SL{2,C) invariance S T;J = 28 [2] , we finally obtain :
i

R("l) - R fn,].) F\( 4-1“_‘) R{ r“_z') - R“..‘) - é My Di_l (2.18)
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