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In this research project, the researcher studied periods for K3 surfaces parametrized by
Klein’ s icosahedral invariants. The period mapping for our K3 surfaces is controlled by a
hypergeometric differential equation. The inverse period mapping is expressed by theta
functions. The researcher gave canonical models of Shimura curves and Shimura varieties in
terms of these theta functions. Thus, the researcher proved that the special values of the
inverse period mapping at CM-points generate unramified class fields of CM-fields. The results
of this project give natural analogues of classical Kronecker’ s Jugendtraum concerned with
elliptic curves, elliptic modular functions and Gauss hypergeometric differential equations

However, the above results give a new problem, since the corresponding class fields are not
absolute class fields (maximal unramified abelian extensions). To obtain absolute class fields,
the researcher gave a construction of absolute class fields via the Gauss hypergeometric
equations (joint work with H. Shiga, Chiba). Namely, it was proved that special values of
automorphic functions given by the inverse Schwarz mappings for Gauss hypergeometric equations
of certain type generate absolute class fields of CM-fields.

The results in this project are published in the above papers. Also, they were presented at
conferences, workshops or seminars in Tokyo, Sapporo, Osaka, Hakuba, London, Sheffield, Bristol
and Caen, etc.

The results and methods in this project lead to a new project for modular forms and toric
hypersurfaces (with K. Ueda and K. Hashimoto, Tokyo). Also, they lead a new project for modular
forms on real 3-dimenional hyperbolic spaces (with H. Sengun, Sheffield).




