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_Ab‘stract

The dissertation includes: the fundamental physical properties of -V nitrides
and its growth technique of MOCVD, and the following work which the author have
done -during the period of PH. D. candidate: .

The relationship of the optical characteristics of InGaN/GaN multi-quantum
wells (MQWSs) and thieading‘ dislocations (TDs) at different temperature and the
* structural and optical properties of InGaN-based MQWs structures grown on g and ¢
| plane sapphire substrates were studied.

On the one hand, threading dislocations deteriorate the quantum wells interfacial
z}pruptness, and can enhance the Iocaﬁzation effect. On the other harid, the
temperature-dependent PL results give evidence that TDs act as efficient nonradiative
recombination (NR) centers in InGaN active layer at higher temperature. So it is
inferred that the influence of TDs on the optical properties of InGaN-based quantum
well depends on the competition between localization induced by TDs and the NR
effect of TDs.

We found that thé MQWs grown on a-plane sapphire substrate show stronger
exciton localization effect in comparison with the sample grown on ¢-plane sapphire,
although both the density and character of the threading dislocations in the two
samples are very similar. We attribute the different intensities of localization effect to
different in—plane strain of the MQWSs grown on @ and ¢ plane sapphire substrates at
growth temperature. Since the excitor_l localization effect plays a kev role to obtain
high efficiency InGaN-based optoeﬁlelctronics devices, the presented résult should be
emphasized. | |

" Reasonable quality non-polar (11-20) a-plane GaN has been grown by MOCVD
-.on (11-102) r-plane sapphire substrates according to the X- -ray_and PL measur‘emem
5 123013{“'31 properties of the films were studied by photoluminescence

spectroscopy Our expenmemal results suggest that not Ve, but the Ve,-Ox complex

is the key dcfect resp0n31b1e for vellow luminescence in GaN. At Tow temperature, the

“excitons similar IO (0001) Ga.N are observed D1fferenl to (0001) GaN, lhe
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longitudinal optical and transverse optical phonon replicas are found emerging
simultaneoﬁsly. Another peak at 3.42 ¢V is interpreted as donor-acceptor pair

transition.

Key Words MOCVD, II-V nitrides, multi-quantum wells X—ray diffraction,
temperature—dependent PL, localization effect, exciton.
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