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Handle decompositions and smooth structures of 4-manifolds
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We studied 4-dimensional topology. Our main achievements are as follows. (1)
We showed that, for any positive integer n, there exists a simply connected closed 4-manifold X
such that for any compact codimension zero submanifold W with boundary having first Betti number
bounded by n, the set of all smooth structures on X cannot be generated from X by twisting W. (2) We
showed that every geometrically simply connected positive definite closed 4-manifold with b+>1 has
a vanishing Bauer-Furuta invariant. (3) We showed that, under a mild condition on b+ and b-, every
geometrically simply connected closed 4-manifold admits no symplectic structure for at least one
orientation of the manifold.
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