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Mainly we focused our study on the topics on analytic and geometric aspects of
sub-Riemannian manifolds. Our sub-Riemannian manifolds are in the strong sense,
that is, the sub-Riemannian structure is defined by a non-holonomic sub-bundle which
is trivial as a vector bundle. So we have a sub-elliptic operator on such manifolds,
which we call sub-Laplacian. Examples of such manifolds are three and seven
dimensional spheres, or nilmanifolds and we studied their spectral zeta functions from
the point of views of analytic continuation, residue calculus and the explicit
determination of zeta regularized determinant. Also, we investigate a general
framework to define a sub-elliptic operator from a sub-Laplacian on the total space to
the base manifold through a submersion (or more specifically fiber bundle setting) and
obtained a relation between their bi-characteristic flows. Especially we find a relation
between sub-Riemannian geodesics on S*3 through Hopf fiber bundle S*3 — CP*1 by
notifying their relation with the isoperimetric aspect of curves on CP*1 and by
considering double fiberings defined by left and right quaternion multiplication
structure on S”*3, we determine bi-characteristic flow of the spherical Grushin
operator.
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