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ABSTRACT

A clasper is a framed graph embedded in a 3-manifold and
along which one can perform ““surgery", i.e. cut a regular
neighborhood of it and paste something else. Claspers have
been used by M. Goussarov and K. Habiro to study compact
oriented 3-manifolds and links, by using such surgery
operations and the notion of finite type invariant.

In this series of talks, we will introduce part of the work of M.
Goussarov and K. Habiro, focussing on 3-manifolds rather than
links. The techniques of calculus of claspers will be presented
and, soon after, applied to study some surgery equivalence
relations among 3-manifolds and the general properties of finite
type invariants. In particular, one of the results we would like to
arrive to is the following characterization of finite type invariants
due to K. Habiro:

Two integral homology spheres M and M' can not be
distinguished by finite type invariants of degree k if, and only if,
M' is obtained from M by “twisting" along a compact embedded
surface with a diffeomorphism which belongs to the (k+1)-st
term of the lower central series of the Torelli group of that
surface.

If time allows, we will also precise the role played in the
Goussarov--Habiro theory by three classical invariants of 3-
manifolds, namely the linking pairing, the cohomology ring and
Rochlin invariant.



Plan

Introduction
I - Calculus of claspers

1 - Definition of a clasper

2 - Surgery along a clasper

3 - Habiro’s twelve moves

4 - Claspers and the braided category of cobordisms

5 - Claspers and commutators
IT — Surgery equivalence relations among 3-manifolds

1 - Definition of the Yj;-equivalence

2 - Zip construction

3 - Properties of the Yj-equivalence
4 - Torelli group and Yj-equivalence

5 - Yj-equivalence at low k
IIT — Finite type invariants of 3-manifolds

1 - Definition of a finite type invariant
2 - Examples of finite type invariants
3 - Upper bound for the number of finite type invariants

4 - Yj-equivalence and finite type invariants

Conclusion: Questions and problems.
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