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Research statement (Shota Hamanaka)

I'm interested in the shape of a manifold endowed with a Riemannian metric structure,
and the topology of some distinctive subspaces of the space of all Riemannian metrics,
e.g., the space of positive scalar curvature metircs. The main method that I'm using is
geometric analysis, especially Geometric flows (e.g., Ricci flows). I'm also interested in
Ricci flows themselves and study the behavior of them. I'll concisely explain my past and
current studies as follows.

e S. Hamanaka, Decompositions of the space of Riemannian metrics on a compact man-
ifold with boundary, Calc. Var. Partial differential Equations 60, 1-24 (2021).(Peer-
reviewed)

In this paper, I extended Koiso’s decomposition theorem (on a closed manifold) to
one on a compact manifold with boundary.

e S. Hamanaka, Non-Einstein relative Yamabe metrics, Kodai Math. J. 44, 265-272
(2021).(Peer-reviewed)

In this paper, I gave a sufficient condition for a constant scalar curvature metric with
minimal boundary to be a relative Yamabe metric. Here, a relative Yamabe metric is
the one corresponding to a solution of the Yamabe problem with minimal boundary
condition.

e S. Hamanaka, Ricci flow with bounded curvature integrals, Pacific J. Math. 314,
283-309 (2021).(Peer-reviewed)

In this paper, I proved that if a Ricci flow on a closed manifold satisfies a condition
characterized as some integral forms, then as the time approaches the first finite
singular time, the metric converges to a Riemannian metric on the manifold except
for finitely many singular points. I also showed that such a flow can be extended over
the singular time as an orbifold Ricci flow.





