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Photoluminescence studies of InN nano-dots
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Abstract

INN nano-dots were grown by metal organic vapor phase epitaxy. The dot
size was controlled by tuning the deposition time of the TMIn source or varying
the substrate temperature.. ~Atomic force microscopy (AFM) and
photoluminescence (PL) measurements were employed to investigate the
characteristics of InN nano-dots.

AFM studies show the dot size increases and dot density decreases with
increasing the substrate temperature or raising the deposition time. Moreover,
the shape of InN dot is hexagonal.

The PL emission of the InN epilayer is composed of two parts (lsn , 145). The
dominant PL emission (lg,) is attributed to the transition from degenerate
electrons to shallow acceptors, and the lower energy part (lg,) is due to the
transition from degenerate electrons to deep acceptors. The deep acceptor
emission (lg) of INN dots is suppressed due to the improved crystal quality of

INN nano-dots. From size-dependent PL spectra, the peak energy shows blue



shift with decreasing the size of InN dots.

Temperature-dependent PL spectra show that InN dots have temperature
stability of the emission energy. A high-energy shoulder (l,) appears in PL
spectra at higher temperature and can be observed more clearly for larger dots.
The energy separation of the dominant PL emission (ls,) and the high-energy
shoulder (1) is about 100 meV.

Two activation energies dominant respectively at the low and high
temperature region were obtained from the integrated PL intensity versus
inverse temperature plot. The smaller activation energies (E,;) of the InN
epilayer and dots are about 10 meV and equal to the binding energy of the
shallow acceptors. The larger activation energy (E,,) of the epilayer is about 60
meV and associated with the:transition from the deep acceptor level to the
valence band. The other larger. activation energy (Ez) of InN dots is about 90
meV, so we suggest E. is the thermal.activation energy for carriers from Iy, state

to | state.



