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. Nonlinear Effects of Energy Band Structures on Optical Transitions
in Quantum Dots
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L 37 #§ B (Keywords: optical transitions,
quasi-zero-dimensional quantum dots,
nonparabolicity, polar-optical-phonon scattering,
nondegenerate  semiconductors, free-carrier
absorption coefficient )

The quantum theory of the nonlinear effects
for optical transitions of electrons in quasi-zero-
dimensional (Q0D) quantum dots fabricated from
n-type III-V compound semiconductor materials
such as n-type GaAs has been studied due to the
nonparabolicity of energy band structures. We
use the effective mass approximation for carriers
in the quantum dots. Most realistic quantum dot
systems contain the box with a thickness ¢ and
the lateral width (a, b). Using the time-

LEARBETIERF ¥

independent perturbation theory, the first order
correction of the eigenfunctions and eigenvalues

~ for the system has been calculated. Since we are

interested in nondegenerate semiconductors in
general, thus the distribution function of carriers
can be used Maxwell-Boltzmann distribution.
The free-carrier absorption can be calculated for
QOD quantum dots fabricated from n-type GaAs
where the polar optical phonon scattering is
important. Results are shown that the free-
carrier absorption coefficient in Q0D quantum
dots decreases with increasing temperature.
This is quite different from the result of quasi-
one-dimensional structures [1]. We give a
discussion about the dot size effect of quantum
confinement regions in n-type GaAs QOD
quantum dots.
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