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Borromean surgery equivalence of spin 3-manifolds with boundary

EVA CONTRERAS AND KAZUO HABIRO

Abstract. Matveev introduced Borromean surgery on 3-manifolds, and proved
that the equivalence relation on closed, oriented 3-manifolds generated by Bor-
romean surgery is characterized by the first homology group and the torsion link-
ing pairing. Massuyeau generalized this result to closed, spin 3-manifolds, and
the second author to compact, oriented 3-manifolds with boundary.

In this paper we give a partial generalization of these results to compact,
spin 3-manifolds with boundary.
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1. Introduction

Matveev [5] introduced an equivalence relation on 3-manifolds generated by Bor-
romean surgery. This surgery transformation removes a genus 3 handlebody from
a 3-manifold and glues it back in a nontrivial, but homologically trivial way. Thus,
Borromean surgeries preserve the homology groups of 3-manifolds, and moreover
the torsion linking pairings. Matveev gave the following characterization of this
equivalence relation.

Theorem 1.1 (Matveev [5]). Two closed, oriented 3-manifolds M and M 0 are re-
lated by a sequence of Borromean surgeries if and only if there is an isomorphism
f : H1(M; Z) ! H1(M 0

; Z) inducing isomorphism on the torsion linking pairings.

Massuyeau [4] showed that Borromean surgery induces a natural correspon-
dence on spin structures, and thus can be regarded as a surgery move on spin 3-
manifolds. He generalized Theorem 1.1 as follows.

Theorem 1.2 (Massuyeau [4]). Two closed spin 3-manifolds M and M 0 are re-
lated by a sequence of Borromean surgeries if and only if there is an isomorphism
f : H1(M; Z) ! H1(M 0

; Z) inducing isomorphism on the torsion linking pairings,
and the Rochlin invariants of M and M 0 are congruent modulo 8.
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