(®)
2018 2021

Analysis and geometry of fractals and stochastic processes on them from
field-transverse viewpoints

KAJINO, Naotaka

13,100,000

20

As the main results of this research project, the principal investigator has
proved the following. Heat diffusions on fractals can be universally uniformized to be arbitrarily
close to being Gaussian, in the sense that the walk dimension (the exponent representing the scaling

relation between time and space variables) can be made arbitrarily close to 2 by changes of the
diffusion speed and the metric, but can be uniformized to be Gaussian only in very limited cases. It

has also been revealed how the walk dimension of the diffusion is related to the singularity of the

energy measures (measures representing the energy of functions on each set, which correspond to the

integral of the square of the length of the gradient vector). Moreover, the co-investigators have
advanced the understanding of various important objects related to fractals such as statistical
physics models over fractals, harmonic analysis on groups, and the 3-dimensional loop-erased random
walks and uniform spanning tree.
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