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Development of convergence theory for sequences of spaces whose unbounded
dimension from the aspect of geometric analysis
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In this study, we consider the convergence of sequences of metric measure
spaces with respect to the concentration topology, which is based on the concept of concentration
of measure phenomenon, and investigate the behavior of geometric analytic quantities. The
convergence notion induced by the concentration topology is effective in capturing the
high-dimensional aspects of spaces, and it is also interesting as a generalization of the
celebrated measured Gromov-Hausdorff convergence. In our research, we develop a general theory of
invariants for metric measure spaces and prove that the variance, the Poincare constant, etc., are
“ good” invariant. We applied them to a classification problem for the infinite-dimensional limit
spaces. We also determine the limit of the generalized Cauchy distribution as the dimension diverges

to infinity under suitable scaling. This discovery extends the scope of this study beyond the
Riemannian geometry.
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