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THE MECHANISM OF NORMAL-INCIDENCE ABSORPTION FOR
n-TYPE SEMICONDUCTTOR QUANTUM WELL INFRARED DETECTOR*
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(National Laboratory for Infrared Physics,Shanghai Institute of Technical Physics,ChineseAcademy of Sciences,
Shanghai 200083, China; Center of Advanced Studies for Science and Technology of Microstructures,
Nanjing , Jiansu 210093, China)

Fu Ying M. Willander
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Abstract Based on the effective mass theory, the conditon of normal-incidence absorption
of intersubband transitions for n-type semiconductor quantum well (QW) infrared detector
was derived by using the expression of matrix element of intersubband transition in the
- conduction band. Using some simple mathematical methods, the absorption coefficient of
normal-incidence radiation can be represented as an analytical function of the growth direc-
tion of QWs. The optimization, the limitation of normal-incidence absorption and the com-
parison between it and parallel-incidence absorption were discussed. By considering the de-
generacy and the occupancy of the ellipsoidal constant energy surface, the calculation for
four kinds of QWs material was presented for the doping concentration of 10" cm™3and de-
tecting wavelength of 10um. Some optimal growth directions of QWs for the largest nor-
mal-incidence absorption were proposed,which are useful for the design of the novel QWs

infrared detectors.

Key words quantum wells, infrared detectors, normalincidence.

+ The project supported by the Nationel Neatural Science Foundation of China



