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An inverse problem in potential theory asks if, for a given potential, there is a
unique surface which exactly induces the same gravitational potential as the given one. Although the
problem has a variational structure from which the existence of a desired surface follows, the uniqueness
qguestion had not been clarified for decades because of the lack of information on the shape of the
functional corresponding to the variational structure.

My research shows that the corresponding surface is actually unique if the given potential is close to a
radially symmetric one. This is the first result asserting the uniqueness for asymmetric situation, to
the best of my knowledge. The proof is based on the consideration of a parametrized auxiliary problem
which produces a family of surfaces satisfying an evolution equation. | clarified the dynamical structure
of the evolution equation and derived the uniqueness conclusion together with a quantitative estimate for
the shape of the surface.
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