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Analysis of high-energy H20 beam genarated by a catalytic reaction
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In order to establish a new CVD method using a high-energy H20 beam generated by
a catalytic reaction, the H20 beam condition and the structure of de Laval nozzle was analyzed. The
following results were obtained. 1. The scalin? parameters of the H20 beams were below 200 irrespective
of the divergent aperture angle of the de Laval nozzle. The mean cluster sizes in the H20 beam effused
from the nozzles was estimated to be less than one, indicating that H20 clusters were not formed in the
H20 beam generated by the nozzles. 2. ZnO films grown on a-plane sapphire substrates using the nozzles
with various _divergent aperture angles exhibited excellent crystal orientation along c-axis and large
electron mobility irrespective of the divergent aperture angle. 3. Although dependence of the H20 beam
pressure on the divergent aperture angle was measured using a capacitive-coupled pressure sensor, the
kinetic energy of the H20 molecules evaluated from the pressure measured was small by two order.
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