
 

10 Witten's in variants for 3 manifolds

Let L be a framed link in S

Dehn surgery
Take for simplicity L to be the unknot
consider tubular neighborhood NCL of L

N L is homeomorphic to Dx S Take closed

curve y ar INCL giving the framing
of L Let m be the meridian on the

boundary of H D x S

Put ECL S4I
ELL is a solid torus

sitself We glue back H D
into ECL by identifying in with r

so

sates

framing 0 framing I



g

Let L and L be framed links in S3

Denote by Me and Mi the 3 manifolds
obtained by Dehn surgery on L and L

respectively Then we have the following
Theorem 1 Kirby moves

There is an orientation preserving homeom

M Mi if and only if L is obtained

from L by applying the following
local move

framing
egg E l

T

finitely many times where e t l and a

stand for the number of strands passing



through the trivial knot with E framing
For o deleting adding trivial knot

with a framing
Next Define Witten's invariants far arbitrary

3 manifolds obtained by Dehn

surgery from S

Let og be the
Lie algebra slack Fix a

positive integer k and denote by Rick the

set of level K highest weights ofaffine
Lie algebra of
Pfk oil K For each Peck H

on which Virasoro algebra acts with centra

charge c 7 Set C exp Ft Eg e E

Level K characters Xa t Ime so net H

satisfy x f 1 Smut

Xa Ceti expGIFT Ea Ea XaG
where San III silent Aa 2,4 7



Modular transformations S and T

satisfy S2 ST 3 1

As a consequence of the above we have

Lemma l

The above Sain OE rime k satisfy

C San S expfznFICI.it tntAuD Sau

Let now L be an oriented framed link

in 53 with components L Lm Given

a coloring a I n Peck with highest

weights of level K invariants Illia am

Let L be the Hopf link with two componen
A nmLi Ly i r

L L Lk Li La

Then we have the following
Proposition 1

Let It be a Hopf link colored with
him C Pt K Then JC Hix a SEE



Pref
Represent the Hopf link as a cabling of a

trivial knot with 1 framing

Ei
lk L La 1

By Lemma 3 and Proposition I of 9
we have

exp 2mF f An An JfHi aim

I explain far
where we have used that JCO v

Then using Verlinde's formula
and Lemma l

we compute
Namu saasmgq.su Verlindeformal

Nan explainC ID SE
Sissy explain f An



eat it An J Hinn

g
SaaSma Sk Sou e 2mi In

Soe Soo

YIH ix a Saa Sma SuaSou
Sa Soo

e
Hilda 4

Son Su e
wid

CS eatida

L rearranging Lemma 1

C Saa Sma BonettiHatbatan

Lemma 1 again
Ho Soo

Sae
Soo

a

Notation
For link components Li and Lj we write

Li Lj Ikki Lj In the case i j Li Li

denotes the integer representing the framing

of Li obtain matrix A Ai j Li Lj

Let ht resp n be the number of positive




