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In the present study, we investigate influence of laser annealing on
photoluminescence of ZnO nanopowders obtained by means of pulsed laser
ablation [1]. After laser annealing (E;=0.18-0.25 J/cm?, t=10 ns, A=1.06 pm) of
ZnO nanopowders has a displacement of the yellow-orange emission band in the
short wavelength region. That is the result of redistribution of the intensities of the
elementary peaks associated with zinc vacancies Vz, (Anmax=585 hm) and interstitial
oxygen O;, (Amax=605 nm) forming this band. Green band photoluminescence
spectrum of ZnO is characterized by a significant decline in the intensity of
luminescence in vacuum (P=10 I1a), and an increase in the peak intensity of purple
luminescence, that is the result of changes in the surface electronic states of
defective structures. In this region of the spectrum, there are two pronounced
peaks, one of which (Am=430 nm) corresponds to the interstitial zinc Zn; and
another (Ana=410 M) is attributed acceptor oxygen vacancies Vo. In turn, laser
annealing leads to increased number of oxygen vacancies in the ZnO nanopowder
and, consequently, to increase the number of luminescent centers of this kind.
Laser annealing powder leads to a shift of the exciton peak in the long wavelength
region, which is associated with a decrease in the exciton binding energy in a
growing degree intrinsic defects structure. A significant proportion of the quantities
and intensities of the exciton and the intrinsic defects peaks obviously indicates a
high degree of structural ordering synthesized c laser nanopowders.
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