
 

Proposition l
The regularized determinant of Hessian Q

of CS functional at flat connection in

satisfies
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where IT is the Ray singer torsion
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Proof
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P fog
do as
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we see
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Using Air dida claim follows a



The phase of the determinant
Recall that
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the phase is proportional to f signal
In the case of Chern Simons theory the

correct generalization is the eta in variant
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The Atiyah Patodi singer index theorem
then gives
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Let us now put all steps together and

compute the asymptotic behaviour of zeal
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Recall that CSCA is degenerated along
the orbit of the gauge group

IdetdidT is interpreted as

the volume of the gauge group
Thus we obtain
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Trivialization of the tangent bundle
No is the y invariant of the Q operator
coupled to

1 some metric gon
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2 trivial gauge field A o

Let D dim G
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Define gravitational Chem sinuous term

CS g t

yTr
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where w is the Levi Civita connection
on the spin bundle of M
requires trivialization oftangent bunde

The Afgiah Patodi singer index theorem

says
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is a topological invariant of M
but depends on framing
define
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If the framing is shifed by s units Zia

transforms as
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12 Chern Simons perturbative invariants

we start with G Ucl Let L K Uka be

an oriented framed link with two comp
in IR Define

P Principal Ucd bundle on 1123

App space of connections on P
Chern Simons partition function
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A AndIt defines a quadratic

form on AIR3

Finite dimensional analogy
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where air is inverse matrix of Gij



In the case of the operator d the

inverse is an integral operator
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solution is given by the Green forum

For I c 1123118 we put
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Then the solution of C is given by
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analog of C is
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where ICki Kj Iki je 2 is given by
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For i j
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where Kit is a curve on the boundary
of a tubular neighborhood of Ki
Now let us proceed to G SUCH

Finite dim analo




