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A shadow of a 3-manifold is a 2-skeleton of a 4-manifold bounded by the
3-manifold. In this research project, we focused on the complexity defined by counting the number of
vertices of shadows, and we have obtained the following results on the topology and geometry of 3
and 4-manifolds: (1) Classification of closed 4-manifolds of shadow complexity 1; (2) Classification
of acyclic 4-manifolds with sphere boundary of shadow complexity at most 2; (3) Classification of
hyperbolic links in the 3-sphere admitting a stable map with a single codimension-2 singular fiber.

Further, as a related topic, we have obtained various interesting properties the Goeritz groups of

Heegaard splittings of 3-manifolds.
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