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Development of stochastic differential geometry associated with sub-Laplacians
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Diffusion processes associated with sub-Laplacians of sub-Riemannian
manifolds are constructed and several quantities appearing in their short time asymptotic behavior
are computed concretely. In particular, the short time asymptotic behavior of heat kernel associated

with the Grushin operator with general parameter a of real number, which is no longer equi-regular
and give as the sum of the n-dimensional Laplacian and the m-dimensional Laplacian multiplied by the
n-dimensional Euclidean norm to 2a-th power) is investigated in detail in the cases of on-diagonal
and off-diagonal. In both cases, the dependence on the parameter a of quantities resulting in the
asymptotic behavior is clarified. On the way, new theoretical results are obtained; among them are
(i) the construction of diffusion processes on vector bundles acted by orthogonal groups, (ii)the
reconstruction of the Malliavin calculus on manifolds, and (iii) the reformulation of the partial
Malliavin calculus on Euclidean spaces.
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