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Integral structures of arithmetic differential equations and geometries behind them
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We studied properties of the arithemtic family of Calabi-Yau varieties,
constructed by the representative of this research, for which the period integral is a generalized
hypergeometric functions. In particular, if the dimension is odd, we found a semistable family around a
degenerated fiber such that the number of irreducible components of the special fiber is two among which
the one is rational and the other has an interesting natures with respect to arithmetic geometry. In
particuler, we proved the modularity of the special fiber in dimension 3.

In the case of dimension 2, we constructed a semistable family over an extension
of Z which is ramified only at 2 and got a K3 surface over an algebraic number field such that it has a
good reduction everywhere.
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