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A experimental study of arithmetic local systems with geometric origins and
unsolved problems in arithmetic geometry
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While there are lots of unsolved problems in arithmetic geometry, it is
difficult to construct explicit examples because of abstraction. Using the arithmetic family of
higher dimensional Calabi-Yau varieties, which has been constructed by the author, over the
projective line of invertible 2, (1) we show an irreducible component of the degenerated fiber is a

rigid Calabi-Yau variety over the field of rational numbers, and prove the modularity and the
algebraicity of cohomology classes, and (2) study a 2-adic model and construct a K3 surface over a
real quadratic field with everywhere good reduction. We also study p-adic properties of Frobenius
actions arithmetically, and prove the constancy of Newton polygons of arbitrary F-isocrystals on
Abelian varieties. This result has not been known so far.
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