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In this research, I studied localization of exotic differential structures

in 4-dimensional manifold. This phenomenon is due to the interesting existence of plug or cork. As a
result, I obtained concrete construction of plug for Fintushel-Stern knot-surgery and its
applications. | also constructed finite order Stein corks for the first time. In the later research,
these corks have irreducible condition. Gompf constructed infinite order corks, | focus on some
finite property for OS-invariants and generalized to the property which any infinite cork satisfies.
In contrast to order two cork, this property is a remarkable nature. In the research of the
Slice-Ribbon conjecture we found a close relationship between the slice-ribbon conjecture and handle
theory. From the point of view, we give a sufficient condition for slice knot to be a ribbon by
using a handle diagram with respect to the slice knot. The difficulty of slice-ribbon conjecture can

rephrase the one of handle theory.
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