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Abstract:

Gluing two manifolds along a common boundary so that the boundary disappears
is a fundamental operation of topology. In the spirit of physics we may consider
“superpositions”, i.e., complex linear combinations, of n-manifolds bounding a fixed
(n—1)-manifold S. Two such superpositions may be glued along S to yield a
superposition of closed n-manifolds. It is known (work with: Wang, Slingerland,
Kitaev, and Walker and another study by Teichner and Kreck)) that in dimensions
n > 3 these pairings can have null vectors, v # 0 yet (v,v) = 0. Joint work with
Calegari and Walker shows that when n = 3 these pairings are positive (lack null
vectors). The proof is fun because it uses nearly everything we know about three
manifolds. In historical order: loop theorem/Dehn’s lemma, prime decomposition,
JSJ decomposition, Geometrization of Haken manifolds, residual finiteness of 3-
manifold groups, the unitarity of finite group TQFTs, and crucial Perelman lemmas
on Ricci flow/surgery (after Agol et al.). The original motivation for asking about
“positivity” comes from the study of two dimensional electron gasses (FQHE) and
other two dimensional systems that might admit topological phases.
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