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Construction of harmonic maps into hyperbolic space and applications to surface
theory in homogeneous spaces
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We constructed minimal surfaces with symmetry and of non-trivial topological
type in the 3-dimensional Heisenberg group, which is the model space of nilgeometry in the sense of
Thurston. Next we established a loop group method for constructing constant Gaussian curvature (of

arbitrary value) in the hyperbolic 3-space. We classified orbital surfaces of Grassmann geometry in
the Riemannian product of the hyperbolic plane and the real line. Moreover we obtained some
mathematical contributions to geometric design through similarity geometry and to architectural
design through Lie sphere geometry. Some applications to information geometry are also given.
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