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Total development of the time domain enclosure method
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1. The enclosure method using a wave observed over a finite time interval at
the same place where the wave originated is developed.
The governing equations of the wave are scalar wave equations or the Maxwell system in an exterior
or the whole space. The method enables us to extract various information about an unknown obstacle,
such as location, shape and the state of the surface.
2. The enclosure method in a bounded domain is developed. The domain contains an unknown
discontinuity, and the method employs a signal propagating inside the domain which is raised by
prescribing a suitable input on the outer surface and observed on the same surface. A general and
natural idea of the construction of the needed input is introduced. It is shown that the idea
covers various inverse obstacle problems, in which the signals governed by the heat equation, wave
equation, a thermoelastic system of equations and a diffusion equation with a space dependent
fractional power time derivative.
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