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Fig. 1 Photoreflectance spectrum of
sample 25-1 at room temperature
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Fig. 2 Photoreflectance spectrum of
sample 25-2 at room temperature
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Table 1 The fitting results of the experimental data

PES, T3 E, (meV) T (meV) C 9(°)

11H 15022 9+1 0.08 60

"11L 152742 14+1 0.068 90

25-1 22H 169642 19+2 0.057 80
AlGaAs (Eo) 179042 17+2

11H 1508+2 9+1 0.04 60

11L 153542 15+2 0.048 105

25-2 22H 171642 19+2 0.036 85
AlGaAs (Ep) 181642 21+2
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Fig. 3 The experimental and fitting curves of

transitions in well of sample 25-1 (the dotted

line and solid line are experimental and first

derivative Lorentz line shape fitting curves,
respectively)
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Fig. 4 The experimental and fitting curve of

transitions in well of sample 25-2 (the dotted

line and solid line are experimental and first

derivative Lorentz line shape fitting curve,
respectively)
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Fig. 5 Franz-Keldysh oscilation Fig. 6 Franz—Keldysh oscillation

of residual GaAs of sample 25-1 of AlGaAs of two samples
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Table 2 The values of experiment and calculation
of transition energy in the well
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B @ 11H(meV) 11L(meV) 22H(meV) 11H(meV) 11L(meV) 22H (meV)
LIE 1502 1527 1696 1508 1535 1716
HEE 1502 1530 1702 1508 . 1538 1723
®iHE 1496 1521 1673 1496 1521 1673
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ANALYSIS OF GaAs/Al,Ga;_,As MULTIPLE QUANTUM
WELL INFRARED DETECTOR STRUCTURES USING
PHOTOREFLECTANCE

Yang Lixin Jiang Shan* Mao Huibing Lu Wei Shen Xuechu*

(National Leboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract Photoreflectance (PR) spectroscopy was used to analyze the GaAs/AlGaAs
multiple quantum well (MQW) infrared detector structures. The result shows that
the important parameters such as the well width, the aluminum composition z, the
“energy of intersubband transitions and peak wavelength of the detector can be exactly
determined by PR spectroscopy. The calculated energies of intersubband transition
based on the Kronig-Penny model were compared and proved to be in agreement with
the experimental results.

Key words photoreflectance spectroscopy, Franz-Keldysh oscillation, peak wave-
length.
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