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We have concentrated on the study of the once-punctured torus, the simplest hyperbolic
surface, believing that it would bring us to deep understanding of general hyperbolic
surfaces, and obtained the following results. (1) We gave a complete description and proof
to Jorgensen’s theory on quasifuchsian punctured torus groups. (2) We found an intimate
relation between the following two tessellations associated with a punctured torus bundles
over the circle; the Cannon-Thurston-Dicks fractal tessellation and the cusp triangulation
induced by the canionical decomposition. We also proposed a conjecture concerning the
canonical decompositions of punctured surface bundles over the circle. (3) We gave a
complete characterization of those essential simple loops on the bridge sphere of a 2-bridge
knot which are null-homotopic in the knot complement.
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