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Fig.3 (a) AFM image of sample 3; (b) AFM image

of sample 4
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sample 2 measured usng sample ' and sample 2 as
background ,respectively
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Infrared Absor ption of Spatially Ordered Quantum Dot Superlattices
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Abgract : A sdf-organized InGaAs GaAs quantum dot superlattice structure with three dimensionally spatial ordering is grown
at 540 by molecular beam epitaxy. A Fourier transform infrared (FTIR) spectroscopy measurement demonstrates a distinct
intersubband transition absorption peak with the wavelength centered at 134 m under the normal incidence geometry. As acomr
parion ,the FTIR measurement shows that the same structure grown at 480 does not have normal incidence intersubband
trangtion absorption. High resolution X-ray diff raction measurements indicate that the quantum dot superlattice grown at high
temperatures has a better crystalline quality than that grown at low temperatures. Atomic force microscopy measurements reveal
that the quantum dots grown at 540 show clear lateral ordering ,while those grown at 480 show a lack of lateral ordering.
In order to remove the interference effect under the normal incidence geometry ,the normal incidence absorption measurement is
proposed ,using the structure with the same growth condition but without doping the quantum dot layers. The accuracy and the
resolution of the measurement under normal incidence geometry are therefore enhanced. Our results indicate that the quantum
dot superlattice structure with spatial ordering is more suitable to be utilized in the infrared photodetector than the structure
without spatia ordering.
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