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In addition to ordinary smooth surfaces, we focused on surfaces containing
singularities and studied them geometrically and analytically as regular surfaces in a wider sense.
In particular, for a catenoid of mean curvature 1 in 3-dimensional de Sitter space, we showed the
existence of analytic extensions beyond the constraints of space and that they are analytically
maximal .

In hyperbolic spaces, flat wavefronts with regular polyhedral symmetry were constructed, and five
specific examples and their geometric features were identified. Moreover, new concepts such as
analytic completeness and double cone manifolds were introduced to deepen our understanding of the
structure of surfaces with singularities. We also discovered surfaces for which Gauss curvature
contours are concentric circles. These results were made public through papers and conference
presentations.
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On flat fronts with symmetry
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Flat fronts in hyperbolic three-space and related topics
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