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Abstract The feasibility and fundamental difficuliy m developing the infrared intersubband quanrum cascade lasers
in shorter wavelength range were discussed theorencally. The band offsers of InAs/AlSb on GaSh substrare,
InAs/ Al sGan :Sb on GaSh subsrrate, and Ing ;Gac ;;A5/1n, 5 Aly ;nAs on InP subsirate, and the confined states of
rheir quantum wells with and withour an applied electrie [ield were analyzed and calculaled by using the fundamen-
tal assumpiion of model-solid rheoty. strained band siructure theory, empirical-rwo-band model for non-parabolic
band, and methods of propagarion matrix and laminar approach. It was found that the greatest energy difference
between subband edges can not exceed 96~ 62 of the conducrion band offset, and will be decreased [urther by
the indirect valley. A designed strucrure of mtersubband quantum cascade laser consisting of 250 coupled quantum
wells in 25 periods under electric field 100kV /cm for emitting the shortest wavelength 2. 38um was proposed.

Key words quantum cascade laser, intersubband transitien, band offset, nonparabelie band.
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EpnteV) 1.42 0.836 0. 962 1. 148 0,393 0. 729 0. 443
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Table 2 Possible shortest wavelengths of quantum cascade
lasers composed by different material systems
" CRR Sl VeV dui A EeireV E eV Ez.eV dzy st EafVa
1 InAs/AlSb 2.111 12 0. B543 2. 0604 1. 2061 1. 0281 0. 5713
2 Ing 5:Gag pAs /Al spAsg ,Sh 1.74 14 Q. 7311 1. 6999 0. 9688 1.27949 0. 5568
2 InAs/Als sGag, $Sb 1. 538 16 0. 6216 1. 5029 0. 8613 1. 4070 0. 5730
4 Inn s2Gag 12 As/ I sz Ale, 19hs . 532 35 0. 1877 0. 5097 0. 3217 3. Ba45 u. 6187
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