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Arithmetic theory of automorphic forms, mainly in terms of their explicit construction
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Automorphic forms are real analytic functions with a rich symmetry called "“automorphy”. My fundamental concern in the research is explicit
constructions of automorphic forms. The approach of my research is to carry out explicit constructions of automorphic forms and study their
arithmetic properties in a great detail by means of the theory of special functions and the representation theory of reductive groups.

The theory of Fourier exapnsions :Theories of the Fourier expansion provide foundation in the arithmetic of automorphic forms. | have
studied such theory for holomorphic automorphic forms on non-exceptional tube domains and real analytic automorphic forms on quaternion
hyperbolic spaces. As an application of the latter, | have found some non-holomorphic automorphic forms satisfying **Koecher principle”,
which can be viewed as an analogue of "'Hartogs extension theorem” in the theory of complex analysis of multi-variables.

Bessel periods and central L-values: To be precise, | have studied these for some automorphic forms on the indefinite quaternion unitary
group of degree two (given by "“theta lifts”). The result is an explicit formula for the square-norm of their Fourier coefficients (Bessel periods)
in terms of central L-values of some degree 8 automorphic L-functions. The well-known “*Waldspurger’s formula” is a prototype of this result.
Lifting construction of real analytic automorphic forms: This is my most recent research. | am working on lifting constructions of real
analytic automorphic forms on real hyperbolic spaces. This construction is expected to provide counterexamples to *"Ramanujan conjecture”,
which is a special feature of automorphic forms of multi-variables. In fact, | have such a counterexample for the 5-dimensional case.




