
 

Take of _shld and recall the KZ eq

II I j z I i i N

Take V Vn Vu Van
where Vmi is the lowest weight Verma
module over og with lowest weight mi
We have

k Kth

Here we consider solutions with values

in finite dimensional spaces

W Vi a Mitu me OZ ki

A is eigenvalue under diagonal action
with H H w aw we w

To simplify the discussion and to avoid

having to deal with null vectors we

take Ket Q

Recall I E F t F Et IH H



Let us consider 14 3 solutions in the

tensor product of 3 spaces
Proposition 5

Any solution 2Icz za Zz of KZ eat

can be written in the form
2ICZ 2 s Z Cz

th 2 93 13 kffz y
where fat satisfies

K FEI 7 fH At

Proofi
Introduce the variables

X Z 22
If I Y Zi 2 3 f 2 12 2 2 3

KZ equations take the form

3 this 7 4

K FfIy Rr t
Regs

5223 I

K 2ft 0



Since dis dot da commutes with

dij this shows that the function

f y
distr's 1231 12 LIG y

depends only on x and satisfies eq.CH
I

Let us now consider the case u 2

then dim W 2 If we assume

that mito then a basis of W is givenby

w m EV Oz Vz m V Eva Oz

wz Mz V E vz Vz u if Vz F Us

Proposition 6

Any solution fCH of I can be written

as follows
fCz ZAM Iff 2M

fi e FC2tw t F'E us

where Hz is a solution of the Gauss

hypergeometric equation
2 I Z dfz.FI c Cat b Dz ddIz abt o

with a _u 1k b milk c l Chi tube



Proofj
Explicit calculation shows that the action

of Riz Azz in the basis w us is

given by
Riz w Emily er Ma w

I z wz Mz W t MiM2w2

Azz w Izu My w t m wz

I 2zW2 Msm Ms M Wz

Let us define
gczy.az

mm 271 MC zjh fcz
Then g satisfies the differential equation

kddy.GG 5 7 get
where

Riz Riz f Lurz mi es Id

W 1 7 0 Wzi µzW 1 Mitte wz

Azz Azz Lziyuz Id i w Mi wz

w Centro Ws



writing gut FC2tw Elz w implies
that F F satisfy the following
system of differential equations

K ft F Fa

K da Fa Mt Et F M725
which reduces the second equation to

zf t F t E mites F E F
K Maths zf
Ms 2 1

Simplifying this we get the hyperg
eq

7

In particular we can take the function

F to be the Gauss hypergeometric

f unc sf a b Ciz which is the only
solution of satisfying the b c Holt

In the disk 1214 it can be represented

as zfla.b.az EoCan4feb E

a n a att Cath 1



6 Vertex operators and OPE

Consider the space of conformal blocks
for three points Oe E p and as

associate level k highest weights
to X and Ros
obtain space of conformal blocks
H O p as i do X 7 as the space

of multi linear maps
21 Ha x thx HI E

invariant under diagonal action of
meromorphic functions with values in

og and poles at 0 p os

consider conformal block bundle

E
p yog

H O P as i do 1,7

and let It be a section of E Introduce
bi linear map

01142 tho HI E

given by logo u uh ICH Caio w



for u C Hao ve H and w e HE

Regard 41421 as linear operator from
Hao to Haas Note Ha Hold with

Halo Va recall Lo H d Can d Held

Then we have the following
Proposition 1

Let it be a section of the above conforma
block bundle E Then the linear operator

Lolo H o c Va 2 E Ello defined by
loco 2Icu w Hz u o w satisfies the

commutation relation

X th Glo H I 4 Xo H

for X t e Ig
Proof
Insider the meromorphic function
fCz X 2

h X Cof he 2 The action of
flat on Hao Va and H as

are given by
flat a X F u u e th



f z 0 7 Xv ve Va

fc2 tw w X tu we Haros

invariance of It under action of
f implies

7 CX E u o w EEG Xu w

tf o wfx.at 0

Ecw 4h10 HD
W X th Qu Lw ol F u

Cw X f du
Lw Xxoth 011427 a

a

Relation ex is called gauge invariance

Definition
Suppose that It is horizontal section of E
with respect to the connection F d w

Such an operator
7Gt Ha th HI Cl

is called a chiral vertex operator 41421oe.vn
is called primary field The operators


