Optical Properties of InGaN/GaN
Multiple-Quantum Well Nanor ods
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Abstract

In this thesis, we employed the photoluminescence (PL), photo-
luminescence excitation (PLE) and micro-photoluminescence (u-PL)
techniqgues to investigate the optical properties of InGaN/GaN
multiple-quantum well (MQW) nanorods fabricated by inductively
coupled plasma (1CP) etching.

The emission peak of the nanorods showed a blue-shift of 114meV
compared with the MQW bulk film, and the blue-shift could be the
combined effects of reduction of piezoelectric filed due to partial strain
relief and quantum confinement. The amount of the piezoelectric field
reduced in our nanorods can be estimated to be around 0.45MV/cm. This
value describe part of piezoelectricfield in the InGaN/GaN MQW is only
partially relieved in -nanorods. Taking into account the difference in
effective emission area between the InGaN/GaN M QW nanorods and the
bulk, the PL intensity density in the InGaN/GaN MQW nanorods was
enhanced by a factor of about 17 times compared with that of the bulk.
The enhancement is maybe due to the better overlap of electron and hole
wave functions with a reduced piezoelectric field, and increasing of
radiative recombination rate. In addition, the light scattering off the
etched sidewalls and thinner Mg-doped GaN layer after dry etching are
also the effects of increasing the PL intensity density of the InGaN/GaN
MQW nanorods.
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