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e Johnson-Levine homomorphisms
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How to understand this kind of invariants from a math. point of J
view?
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Non-perturbative
Jes ~ > Quant. inv.
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Jcs ~» Feynman diagrams

e Links: Kontsevich Integral
e 3-manifolds: LMO invariant
LMO functor:

Z:LCob— A
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M : 3-manifold
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Questions

« Topological information encoded by Z?
e Interpretation by using classical invariants?

For instance:

e dy1, dg2, do3, o4 : Linking numbers.

e a1, ai2, ao : Johnson homomorphisms for a particular
subcategory.

e a1 : Casson invariant.

e ay», a» : Johnson-Levine homomorphisms for all £C.
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m=m(X) ' =m(V)

Mr=mn
My = [, Tir]

A=ker(ty:m—7')
Johnson-Levine filtration
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Johnson-Levine homomorphisms

Free Lie algebra on H' = H;(V):

L(H) =P &

k>1

Let

D(H') = ker(H' ® £t 21 24.5).

Proposition (Levine)
There exist homomorphisms

i+ Jg — Di(H'),

such that ker(75) = Jf ;.
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Al (H') . Tree-like Jacobi diagrams with k triv. vertices
and legs colored by H'.

Theorem (Kontsevich)
There is an isomorphism

nk : AL(H) — Dx(H') ® Q.

For example,

d._..',. ¢ de, s de, sc b, »a be. »a
U2 § =a® ep+b® @] +o® leg +d® e

as b
=a®|[dc,b] +b® [a,[d c]] +c® (b al,d +d® [c[b,a]

€ Dy(H') C H'® Ly(H').
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H = (by,...bg)
If M € JL, then (M) € Dx(H'), so

2t 37 2f o3y .9t
M ' TE(M) it = an T e T e
Theorem
For M € Jt, we have
Z(M), = 0+n. 7 (M)p, .+ + diagrams with

/bops 0 > k triv. vertices.
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