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C11, C12, and C44 of zinc-blende InAs and GaAs, as well as
the correct dependence of the Young modulus with pressure
for both materials. In the In1−x



pseudopotential method of Wang and Zunger.21 This ap-
proach combines a pseudopotential description of the single-
particle Hamiltonian with the linear combination of bulk
bands �LCBB� method to solve for the energies and wave
functions.21 In this method, the Hamiltonian reads

H = −
�

2
�2 + VSO + �V





−5.620 eV �calculated bulk ionization potential� of bulk
GaAs. For all heights, the confined electron states form
groups �shells� of nondegenerate levels.44 In turn, this shell
structure can only be identified for the first few hole levels
�near HOMO� in shallow dots �up to h=50 Å�. For taller
dots, the holes show no shell structure. The number of con-
fined electron states is significantly smaller than that of
holes. While for the tallest dot there are ten confined electron
states, more than 150 hole states are confined in all the con-
sidered dots. When comparing the results for h=35 Å with





in Fig. 9�a� the valence-band offsets of heavy-hole �HH� and

light-hole �LH� characters �inside the dot� along the line OOJ�
�see Figs. 1 and 3



dictated by the scaling of the LUMO and HOMO, whereas in
the CI calculation the electron-hole matrix elements are also
included and the magnitude of these matrix elements de-
creases with height. The discrepancy between the scaling ���
in single-band effective mass and both our SP and CI calcu-
lations can be attributed to nontrivial effects that are natu-
rally accounted for within our atomistic approach, such as

nonparabolicity and multiband effects, and the position-
dependent strain present in the nanostructure. The values of
a at large heights is also expected to be different, and the
difference is attributed to correlation effects that are present
in the many-body, configuration-interaction approach. Thus,
we expect a small difference ��meV� between aSP and aCI.

For comparison, we also present results for the lowest
exciton transition �open �SP� and solid �CI� squares� in a
lens-shaped, nonalloyed InAs/GaAs quantum dot. The val-
ues of the transition energies are smaller than in the alloy
dots.

IV. SUMMARY








