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Abstract

In this thesis, we studied therstrain and the optical properties of InN
nano-dots with different dot height, which were grown at different
temperature, by u-Raman, p-PL and X-ray diffraction measurements. The
diffraction angle (26) and the Raman E, mode were observed to shift
obviously with dot height. We found that the smaller InN dots experience
the larger compressive stress in the a-b plane. The c-axis lattice constant
can be calculated by X-ray diffraction angle (20), so that the strain along
c-axis was calculated and compared with recent reports.

From the measured Raman E;and the calculated strain, we attempted to
determine the strain-free frequencies of E, by interpolation. The



calculated strain results of both InN epilayer and dots are reasonable.

In addition to the intrinsic strain, the residual thermal strain cannot be
neglected. The main cause for the residual thermal strain is the difference
in the thermal expansion coefficient between film and substrate. Hence,
we will analyze the effects due to intrinsic strain and thermal strain in our
samples.

For the blue shift of u—PL results, we checked the quantum confinement
and strain effects and found that both effects are important in our samples.

Finally, we studied the GaN capping effect on InN dots. When the
surface dots are covered by:a cap-layer, the compressive strain will be
induced. Hence, the Raman shift increases that is consistent with X-ray

diffraction results.



