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In this research, we geometrically investigated the representation spaces of
the fundamental groups of 3-manifolds, based on deformation of incomplete hyperbolic structures,
such as cone structures. As results, we obtained an example that degeneration of hyperbolic cone
structures with decreasing cone angles. In connection with this, we define holed cone structure as a
generalization of cone structure to avoid the intersection of singular loci during deformation.
Furthermore, we investigated doubly periodic tangles obtained as the universal coverings of links in
the thickened torus. We obtained results on relations between finite coverings and isotopies of
links in the thickened torus by using geometric structures on the complements of links.
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