







































Definition
The space ofconformal blocks Hfp pair nu

is defined as the space of linear maps
It Ha Han E

which are invariant under diagonalaction
A of the Lie algebra g p iron i.e

II IG clxofq 7j 7n O

V E Ha in c Han and X feog p ir

Notation Hong p R Haj

Consider the meromorphic function
f z z Zi

r
re 0

defined an EP Taylor expansion at pj
fpitti E antittin

Then invariance property of It gives
IG Xxotilli Tn Ctx

ftp.E.oamHIG Cxxotin 2



H Ij E Hj l E j e n

Define the embedding map

L Ky Haj
fintite dim irreducible rep efg
with highest weight y

restriction map

HI Vy E

where L I Ioc Then we have the followin

Lemma i

Fa I e H p pn n au its restriction

to an j.IO Va is invariant under Acey

Moreover
H p i pair tn Homog xQVi E

is injective It is uniquely determined

by Io
Proofi
It is in particular invariant under diagonal



action of X lap

c I Fonstant function
on EID

for any X Eg Tj C Vai I e jen

2I 7 X7j 2 0

Now set

F a dad CEO Haildi

using the direct sum decomposition

HaEdtfothild Recall Hald is eigenspace of
Lo with eigenvalue Iatd

We have to X Va and

Fc Fc c Fac
Suppose Ito o Have to show IG 0

where
y n Xxoti ni Lu I
Xe og r L O y In C Fdi

proof follows by induction and by
using identity I I



Recall

He is quotient of Mn by submodule generated
by X E F do D K att cre Va

T
null vector

set di K Ai t l l e i e n Then we have

Proposition 1

For I belonging to above space of conformal
blocks the restriction map

Io Va x x Van E

satisfies
Ito En Emi 3 Oi Emi 7i Erik 0

for u highest weight vector 7g c Vj ziti
I e j e n and my 30 I Ej s 4 mg di

Proofi
We show the statement in the case it

X Exoti
d
o null vector

LIKE ti d'o 32 3n O



Applying equation then gives

ma tn
d.mad mniatIenlZi H mifm mn

o

where

fun mn Iho v En k Em

To see this consider d L

ti z H
ti ti z zit Kitt c if p

Ott

LIKE ti 4,3 it

Zi 2it t'T LIG kexot.gg is

tf 2 I Ifv E3j ik

general case follows from induction

Since holds for any Zi Zu

fins mn
0

I



Denote by Nasa the dimension of the

space of conformal blocks Hcp pups t.az.no

Then we have

Proposition 2

In the case a 3 if the following holds
X t X t iz E 22

17 721 E Rs E A R2
X t X t R E 2K

then Nazi Otherwise Naina O

quantum Clebsch Gordan rule

at level k

Proof
It is known that Clebsch Gordan rule

Homsesce Va Va Vas E E

holds if and only if the
condition

X t X t X E 22

I 7 721 E A E A Az

is satisfied If the Ceebsch Gordan condition

is not satisfied we have

Homsesce Vx Vaz Vaz E O



Have already shown see above Lemma

H pi Ps Ps i 71192,73 C House Va Viz Vas

as a subspace
Na a a is either 0 a 1

We show

Na dad I s t th ta E 2k in addition
to Clebsch Gordan card

We take H E and F as a basis ofslack
For It c H p pa psia 2 as we then have

Proposition l Holo Emma Ems's o ft

Mz My K A t 1

for highest weight vector v c Va and any
Tj c Ky j 2,3 Take 3 and 3 to be

eigenvectors of It with eigenvalues L

Xj E Xj E dj dj I j t 2nj Nj C Et

we have

HG EM Emb
X t 2 K A 11 Az 1242 Azt 2h3 V Em Ems

2 Kt D Git 22 73 2 nuns 0 Em Ems



If t t Asta E 2k then we have

2 Kt 1 X 172 73 t 2 maths 1 0

and follows from invariance of 2Io under
diagonal action of H
Consider now the case hit 1 7 2K

we want to show that Italy uh 2,1 0

for any 7g c Vaz Suppose that
otherwise inu under

HG 920437 0 H implies 4G ns.uol o
and take y o highest weight
Set Hye aah and H2 Gz 7 no
Then A 172 73 2K implies

72 X 2nd Iz f 2 K X 11

7 1 Is 21kt A

y Ed for some 2e Va

But then CH Ido 4,1 0

Using of invariance of It then shows by
induction that E vanishes an Va Va Va

Hence Naia 1 0
a


