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The free-carrier absorption in ultrathin wires fabricated from III-V semiconductors such as n-type
InSb has been investigated for the case where the electrons are scattered either by polar optical
phonons or acoustic phonons. We study the interaction of longitudinal polar optical phonons with
electrons and have neglected the interaction between electrons and transverse optical phonons in
solids. The energy band of electrons in semiconductors is assumed to be nonparabolic. The
scattering mechanisms of the interaction between electrons and phonons we consider here come from
[a] electron-polar-optical-phonon scattering, [b] electron-acoustic-phonon scattering, and [c]
piezoelectric scattering in III-V semiconductors. When the carriers in semiconducting wires are
scattered by the acoustic phonons, the effect of acoustic phonon scattering on the free-carrier
absorption coefficient for both deformation-potential coupling and piezoelectric coupling in
semiconductors are considered. Results are shown that the free-carrier absorption coefficient for the
deformation-potential coupling is much larger than that for the piezoelectric coupling. Thus the
effect of piezoelectric scattering in wires due to the interaction of electrons and acoustic phonons can
be neglected. It is also shown that the free-carrier absorption coefficient for the electron-polar-
optical-phonon scattering is smaller than that for the electron-acoustic-phonon scattering. However,
the free-carrier absorption coefficient increases quite slowly with the photon frequency for the
electron-acoustic-phonon scattering. This is not the same result as that for the quasi-two-
dimensional semiconducting structures [1].
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