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Using an atomistic pseudopotential approach, we study how the shape of tfspldetical vs lens shaped
affects the position-dependent strain and the electronic properties of teimie/InSkl and compressive
slnAs/GaAd quantum dots. We compare the strain profiles, strained modified band offsets, confined levels,
and atomistic wave functions of these dots. We si{gwhow the existence of position-dependent strain in
nonflat heterostructures can control the electronic properties, leading, for example, to interfacial localization of
hole states on the interface of matrix-embedded dotqi@nkdow the dots shape can control the level sequence
and degeneracy. For example in spherical dots, one finds degenerate liglit#idland heavy-holgHH)
states, whereas in lens-shaped dots one can have as the highest-occupied hole stédealthkstate inside
the dot, becoming a HH state outside the dioiAs/InSb tensile cageor (b) a HH state inside the dot,
becoming a LH states outside the dbtAs/GaAs compressive cgse
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I. INTRODUCTION

Semiconductor heterostructutésare often constructed
from lattice-mismatched componen(Si/Ge, InAs/GaAs,
InAs/InSH. This leads, in general, to the creation of both
isotropic (hydrostaticlikg strain | =e,,+e,,+¢&,, as well as
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whereDgg=b,fe,,— .4 is the heavy- or light-hole splitting
or crystal-field splitting. The eigenvalues of this equation
give the energy of the three valence bands VB1, VB2, and
VB3 in decreasing order of energy. The strain-modified con-
fining potential shown in Figs. 4 and 5 is obtained by solving
Eq. (7) in real space at each eight-atom unit cell using the
local strain input from VFF.

To analyze the valence confining potentials obtained from
Eq. (7) in terms of their HH, LH and SO character, we
project the eigenfunctions to the HH, LH, and SO basis sets,
i.e., 1), I=n3/2,+3/A,3/2,+1/A,1/2,+1/2Aj, respec-
tively. The dominant character of each band is marked in



first three valence bands VB1, VB2, and VB3 are given for
the equatorial plane of the sphere. The first valence band
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FIG. 7.






