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Study on boundary inverse problems for time dependent problems with different
kinds of waves
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A medium with the flat transmission boundary which is the most fundamental
setup in the wave motion phenomena in which several kinds of waves appear is considered. The inverse
problem of estimating the unknown inclusions in the lower part of the transmission boundary by
observing reflected waves for incident waves from the upper part is investigated through the
asymptotic analysis of a resorvent. When propagation speed in the upper part is slower than that in
the lower part, the reflective wave by inclusions is only refracted iIn the transmission boundary.
Hgncg, ghe optical distance between inclusions and the set which takes observational data is
obtained.

In_the opposite case, the total reflection Bhenomena occur. According to these phenomena, the
optical distance for two points may change, but the case of the usual refraction wave becomes the
shortest also in this case. Hence, the same conclusion as the case where total reflection phenomena
do not occur is obtained.
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