Cathodoluminescence properties of GaAs/AlGaAs pyramidal cap structures with high spatial resolution
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The pyramidal cap structure has a top of quantum dot, ridges of quantum wires and side-planes of quantum wells. At the top of pyramid which acts as a quantum dot, the energy of exciton is the lowest because the exciton at the top of pyramid is the least confined. Therefore, it is expected that the excitons in the pyramidal cap structure gather together at the top of pyramid [1].
Cathodoluminescence (CL) spectroscopic method has spatial resolution higher than that of microphotoluminescence method which is limited by the diffraction limit. If the energy transfer exists, under electron beam excitation at a certain quantum structure the luminescence is probably observed from the other structure. For the investigation of the existence and the properties of energy transfer in the pyramidal cap structure, we performed the CL measurements of the GaAs/Al0.3Ga0.7As pyramidal cap structure.
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	Fig. 1: CL spectrum under the excitation on the quantum wire (see Fig. 2).


 Each CL spectrum under the excitation at the top and ridge of the pyramid has three luminescence bands because the sample has three-fold stacked pyramidal layers. The difference among CL spectra obtained by varying the position of excitation beam shows that the spatial resolution of our CL measurement system is about 30 nm, which is high enough for the excitation of each quantum structure. Figure 1 shows a part of the CL spectrum under excitation at the ridge of the pyramid. The luminescence bands are observed not only from the ridge which is the position of excitation but also from the top. This result suggests the existence of energy transfer.
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	Fig. 2:  SEM image of pyramidal cap structure. White circle shows the position of excitation in the CL measurement of Fig. 1.
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