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GaAs InAs GaSb  InSb hh
19 Ih
GaAs InAs GaSb InSb GaN  InN 2
=2l P Xx L . AE, InAs
Ao ; o m a, a, b
GaAs InAs GaSh InSh GaN InN
Iy, /eV 0 0 0 0 0 0 0 0 0 0 0 0
Ig./eV 1.519 1.519 0.414 0.410 0.811 0.811 0.234 0.235 3.169 3.17 2.180 2.19
X7,/eV -2.799 -2.80 -2.401 -2.4 -2.608 -2.86 -2.239 -2.4 -3.111 -2.96 -2.667 -2.28
Xe./eV 1.938 1.98 1.758 2.321 1.166 1.24 1.032 1.79 5.947 4.6 4.011 5.04
Ly 5,/eV -1.13 -1.20 -0.875 -0.9 -1.009 -1.10 -0.900 -0.9 -1.012 -0.917 -0.832 -0.78
Lg./eV 2.089 1.85 1.419 1.558 0.947 0.897 0.868 0.983 6.345 6.45 4.760 5.25
AE,,/eV -0.064 -0.065 0.002 0 0.542 0.540 0.482 0.500 -2.157 -2.24 -1.834 -1.98
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a,/eV -8.590 -8.33 -6.600 -6.6 -8.010 -8.01 -7.700 -7.7 -7.393 -7.4 -3.349 -3.35
a,/eV -1.180 -1.21 -0.99 -1.0 -1.396 -1.32 -1.100 -1.10 -5.200 -5.2 -1.499 -1.5
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Effects of Sb N and period on the electronic properties of
GaAs/GalnNAsSb superlattices ™
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Abstract
We have calculated the bond distributions and atom positions of GaAs/GalnNAsSb superlattices using Keating' s semi-
empirical valence force field VFF model and Monte Carlo simulation. The electronic structures of the superlattices are
calculated using folded spectrum method FSM combined with an empirical pseudopotential EP  proposed by Williamson et
al . . The effects of N and Sb on superlattice energy levels are discussed. We find that the deterioration of the optical properties
induced by N can be explained by the localization of the conduction-band states around the N atom. The electron and hole

effective masses of the superlattices are calculated and compared with the effective masses of the bulk GaAs and GalnAs.

Keywords superlattice electronic structure pseudopotential .
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