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Abstract: In the framevork of 6 band effectiveass theory, theoptical gain of
Ino ssGan /A S/InP quantum w ire are studied T he valence subband structure, densi-
ty of states, carrier density, optical transitionmatrix elanents, and optical gain are
calculated The results of optical gain for quantum w ire are compared w ith those
for quantum well
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Tabh 1 The parametersused in the calculation for InessGao /A sand InP,
including the lattice constants ao, effectivemasses ¥1, ¥2, ¥3,
andme , conf ining potentialsVe, Vo, and spin-orbit splitting energies Ao

Parameters Ino 53Gan 47/A S InP
ao/mm Q 586 9 Q 586 9
me” /Mo Q 041 Q 079
Y 14 06 4 95

¥ 54 165

Y 62 235

V e/ 0 Q 26
V o/ 0 - Q34
No/&V Q 356 Q 110

1 1 Wx:Wy:8rrn,Bx:By: 15 nm

k% O
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Fig 3 The sguared optical transition matrix elenents from the first conduction band to the valence
subbands as a function of k: for the Ino s:Gao 4/A s/InP quantum w ire
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