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Fig. 1. Schematic structures of samples
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Table 1. Parameters of samples

(i) QD samples

(ii) CQD samples

(a) Spacer Aa/a (a) Aa/a
Sample #1 20nm 40nm 0% Sample #C1 0.84nm 2.0%
Sample #2 20nm 20nm 0.4% Sample #C2 1.6%
Sample #3 20nm 20nm 0.8% Sample #C3 0.75nm 1.2%
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Fig. 2. Pattern diagrams of samples
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Fig. 3. Experimental set-up
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Analysis of Photoluminescence Phenomenon of InAs/InGaAsP
Quantum Dots Structures

Rie Sato, Moeka Yamaguchi, Mamiko Sato, Haruka Takeuchi and Hajime Imai
The Graduate School of Science, Division of Mathematical and Material Structure Science,
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(Received October 8, 2013)

Abstract: We measured the photoluminescence (PL) spectra of InAs/InGaAsP/InP quantum dots structures (QD) and InAs/
InGaAsP/InP columnar quantum dots structures (CQD). We compared the measurement results QD and CQD, and examined
photoluminescence phenomena for each structure. We compared relations of a shift of the PL peak wavelength to the excitation
light power between QD and CQD. For QD, as the excitation light power increased, PL peak shifted to shorter wavelength. For
CQD, on the other hand, PL peak did little change. We considered that electron wavefunction coupled in growth direction of QD,
because the separation of growth direction between QDs are very small. As the result, we estimated that the quantum level varied
due to size variation to broaden each quantum level, and phenomena like the bandfilling arose.

We also compared the dependence of the temperature on PL peak wavelength with QD and CQD. We confirmed that CQD have

the smaller temperature dependence than QD.
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