163

ERFPOFET +/ T 32— NEiRfge

moE A R

Mode conversion mechanism of acoustic phonons in superlattices
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Abstract

Mode interactions between acoustic phonons in heterojunction semiconductor superlattices are dis-
cussed concisely. First we assume that layers in periodic superlattices are anisotropic for simplicity of
the discussion, and show resonant mode conversion in the superlattices exists. Further, to raise effi-
ciency of the mode conversion we consider an aperiodic superlattice. Also, some experiments to detect
the resonant and enhanced mode conversions are proposed. On the other hand, isotropy of the layers
in the superlattices are considered using dispersion relations of infinite-size superlattices. In this condi-
tion, the mode conversions also exist as well as the anisotropic cases. In conclusion, we show posibili-
ties of application of the above mode conversion as the phonon optical devices both passive and active.
In appendix, for a help of understanding phonon features, we discuss the resonant transmissions for
both phonons and electrons.
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