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Fig 1. XRD patterns of ZnO epilayers grown on (a)
oxygen plasma treated (sample A) and (b)
hydrogen plasma treated (sample B) Al:Os
substrates.
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Fig 2. AFM images ZnO epilayers grown on (a) oxygen
plasma treated (sample A) and (b) hydrogen
plasma treated (sample B) Al;O3 substrates.
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Fig 3. 10 K PL spectra of (a) oxygen plasma treated ZnO
(sample A) and (b) hydrogen plasma treated ZnO
(sample B) using a He—Cd laser (325 nm)
excitation, together with PL spectrum of oxygen
plasma treated ZnO (sample A) using a Xe lamp
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Structural and optical properties of ZnO epilayers grown on
oxygen- and hydrogen-plasma treated sapphire substrates
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Structure and optical properties of ZnO epilayers grown on oxygen- and hydrogen-plasma
treated sapphire substrates by plasma-assisted molecular beam epitaxy (denoted as samples
A and B, respectively) have been investigated by various techniques. The crystal quality
and structural properties of the surface for the ZnO epilayers were investigated by
high-resolution X-ray diffraction and atomic force microscope. For investigating the optical
properties of excitonic transition of ZnO, we carried out photoluminescence experiments as
a function of temperature. The free exciton, bound exciton emission and their phonon replicas
were investigated as a function of temperature from 10 to 300 K, and the intensity of excitonic
PL peak emission from the sample A is found to be higher than that of sample B. From
the results, we found that sample A has better crystal structure quality and optical properties
as compared to sample B. The number of oxygen vacancies may be decreased in sample
A, resulting in an enhancement of the crystal quality and a higher intensity of excitonic
emission band as compared to sample B.
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