
 

Let us apply the Feynman diagram
methed to Cs p f
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finite dim analog
Let G be an e dim Lie group IR

suppose fG Xu QQ in t Rijkxixix
is invariant under
Take F IR Re be smooth function
with one zero along each G orbit
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The Dirac S distribution can be rep as

8 FET e eeFEiFt do dole

and a becomes
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Now use
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where Ci E I e i e e are Grassman
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In total we E
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In the case of G theory restrict to

DIA o analog of FEI 0

gauge fixing



Let M be a closed oriented 3 mfd
Fix x SUCH connection such that

H M ga 0

Let Ia a I 2,3 be an orthonormal basis

of the Lie algebra g such

Let Le R Mx Mig og and write

L LabGif IarIb

for L to be Green form it must satisfy
denial Lcab x yl Sab Stay
Tcovariant der

where 86 y G y c Mx M satisfies
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for a 3 form Klay on MxM We have

Lab x y Lba Ym
Denote by lyase the structure constants fog
Then Feynman diagrams
T and Ta



become
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Ip MH If ra.be tanbas
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Fix framing s of M trivialization of
tangent bundle Csgrawlgis

gravitational CS invariant

Theorem 1

Let it be a closed oriented 3 mfd
Then for an such flat connection in

IT MK t IzCM a gradg s
is a top invariant of 14 and does

not depend on the choice of
a Riemannian metric for M



Sketch of proof
consider a one parameter family of
Riemannian metrics gt

Green forms Lt
Denote by 0 diff operator with respect to1

Since day Lt t indep

dem Olt 0

Since H M og O we have

F 1 form Be on Mx M with
values in g og satisfying
0 Lt dear Dt

Express Bt as
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Compactify the space ConflM MxMls

couf.IM
Integrals In and Ipa are over ctfu



One then computes using Stokes th
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Then VIP trip 0 follows from
Jacobi identity and f

acou.pt
is cancelled

against variation of Csgrao a


