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ZnO thin films were synthesized by a hydrothermal method on quartz
substrates [1]. The morphology and crystal structure of the obtained films were
studied with the scanning electron microscope and an X-ray diffractometer. Thin
films are zinc oxide (ZnO) nanorods arrays. They are predominantly oriented along
the crystallographic axis 002 perpendicular to the substrate.

The absorption and luminescence spectra of zinc oxide nanorods arrays were
measured at room temperature. A small peak was observed on the fundamental
band edge optical absorption in ZnO films.

The luminescence spectra of nanorods arrays consist of short-wavelength band
with a maximum at 380 nm and a broad band in the visible region with a maximum
at 610 nm. Short-wave or edge luminescence with a maximum of 380 nm has
excitonic nature [2]. Nature of long-wavelength luminescence has yet discussed, in
spite of the huge amount of research [3]. The luminescence kinetics was measured
in the nanosecond and microsecond time range. Kinetics of luminescence damping
with a maximum 380 nm was observed in the nanosecond time range with decay
time about 1 ns. Decay luminescence kinetics at 610 nm was observed in the
microsecond time range. The total kinetic curves of ZnO films have a non-
exponential type. Decay time T, during which the intensity of delayed
luminescence halved is about 5 ps at room temperature. With decreasing
temperature, the intensity and duration of the delayed luminescence increase and
when the boiling temperature of liquid nitrogen decay time 1, is about 90 ps. This
is due temperature ignition of luminescence.
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