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It is well-known that any exotic differential structure on any
simply-connected 4-manifold is realized by a cork twist, which is a surgery along a contractible
4-manifold. In this study, we clarified how a cork is related to a family of exotic structures or
what properties a cork has. For example, when a family of exotic 4-manifolds is constructed by a
cork, we gave a restriction on Heegaard Floer homology of the boundary of the cork.

A knot yielding a lens space by a Dehn surgery has some particular properties for the Alexander
polynomial. In this study, by using the notion of a non-zero curve | developed, we are successful in
proving deeper restrictions on the Alexander polynomials of lens space knots than the previous
ones.
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