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Abstract:ZnO thin films are grown on Al203(0001) substrate by laser molecular beam epitaxy (L-MBE)-
The effects of annealing process in air on the structural and luminescence properties of ZnO films are
investigated by XRD and PL measurements- GIXA technique has been used for the first time on ZnO;for
the quantitative investigation of the surface and interface quality of as-deposited and annealed ZnO films-
RHEED patterns of ZnO film show little improvement of the surface quality, although the film is in-situ
annealed at 380°C and 600°C, respectively - XRD in-plane @scan results show better epitaxial orientation for
ZnO film annealed at 800°C in air- The surface roughness of ZnO film decreased from 1.13 nm to 0.37 nm
after annealing at 800°C, while the interface roughness of Zn0/Al:0s increased from 2.10 nm to 2.59 nm
simultaneously » as indicated by GIXA results- Room temperature photoluminescence (RT-PL) results show
that the intensity of UV near band edge (NBE) emission of ZnO film increases 40 times after annealed at
800°C. N-band stimulated emission (SE) is found at room temperature on the annealed ZnO samples, which
is originate from electron-hole plasma (EHP) emission of ZnO-The threshold excitation intensity is found
to be about 200 kW/cm’ at room temperature-
Key words: ZnO: Laser molecular beam epitaxy: Annealing process: Photoluminescence: In-plane P scan;
Glancing incidence xray analysis
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