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Development of geometric analysis based on coupling methods for diffusion processes
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On singular spaces admitting no differentiable structure, we identify two differen
t formulations of heat flows as gradient flows. As a result, we prove an implication from a formulation of
the presence of a lower Ricci curvature bound via optimal transport to another one via the gradient estim
ate of heat semigroups.
By using stochastic analytic techniques, we extend an_estimate of the Wasserstein distance between heat di
stributions which appears as a kind of curvature condition in the above argument to the one on Ricci flows
. In addition, we extend it to the one associated with the Wasserstein-like distance defined by using Pere
Iman®s L-distance.
We obtain a formulation of a characteristic property of the mirror coupling in terms of optimal transport.
By using this formulation, we proved that the same property holds on a class of singular spaces given by
limit of Riemannian manifolds.
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