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Abstract

Large area well-oriented ZnO nanowires grown on quartz glass substrates were
fabricated by a simple vapor deposition via NiO-assisted growth method. The
high-quality ZnO nanowires have a diameter of about 100 nm, and lengths up to
several um. We found that the diameters would increase as raising the ambient
growth pressure. The TEM images were used to observe the detail crystalline
structure of the ZnO nanowires and the selection area diffraction (SAD) shows the
single crystal characteristic and the stress inside the nanowires. Crystal structure
examined by XRD reveals that the a-axis of the ZnO nanowires is extended and c-axis
is reduced. This is further confirmed by observing little down shifted of the Raman
spectral peak at 435.96 cm™ that is attributed to E2 phonon modes of ZnO nanowires.
We suppose that the difference of the thermal expansion coefficient of the quartz
substrate and the ZnO crystal brought the biaxial tensional stress. In addition, room
temperature photoluminescence of the nanorwires showed intense excitonic emission
at about 3.26 eV that indicates good optical quality and better quality for the
nanowires grown at lower ambient pressure. The low temperature power-dependent
and temperature-dependent photoluminescence spectra were used to observe the
behaviors of the bound excitons, donor-acceptor pairs, and free-exciton with
LO-phonon replica emission. The exciton-exciton scattering and the electron-hole

plasma (EHP) emission were observed under high pumping power density.
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