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luminescence kinetics has a fast nanosecond scale component and a weak tail in a
microsecond range that is indicative of the recombination mechanism. The intensity of the
excitonic gamma-luminescence at 430-450 nm was taken as a measure of a gamma-dose rate,
i.e. a gamma-flux.
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Radiation defect production in oxides is highly interesting for atom and solar energy, and
also for burying nuclear waste. Combine effect of neutron and gamma-radiation on materials
was studied extensively and only neutrons are believed to displace atoms, although 60Co-
gamma quanta were proved to displace light anions (O, F) by inelastic mechanism. On the
example of polished plates of pure fused quartz and barium-silica glasses containing nano-
crystalline inclusions, and also nano-porous glass, the effect of gamma-radiation of the
quenched reactor was studied in the energy range of 0.2-7 MeV. The time period was selected
when practically constant current -10-20 nA is maintained in the ionizing chamber,
corresponding to the average gamma-flux of 15-30 Gy/s. Optical absorption and
photoluminescence spectra and also structure of the grasses were studied. It turned out, that
the charged oxygen vacancies accumulation rate is higher in Barium glass than in the pure
one, because for SiO2 with small Z the photoelectric effect is weak, while the Compton
scattering and photonuclear reactions prevail, and for Barium - just the opposite. The
radiation-induced growth of the crystalline precipitates was noticed in the both glasses, which
before had been attributed to the elastic atom displacements by fast neutrons. The density of
Ba-glass increases with irradiation. The efficiency of defect production by the gamma-
component even of the quenched reactor turned out much higher than that under irradiation
with 60Co gamma-source of-1.25 MeV to the equivalent dose at the current dose rate of - 7
Gy/s (and before at 45 Gy/s).

A 100-times increase of the surface proton conductivity was discovered in the porous
glasses under gamma-irradiation due to water vapor radiolysis on the pore surface. The
irradiated porous glass is recommended as an active electrode in the hydrogen fuel element.

The work was done under the grant F2.1.2 from Center of Science and Technology of
Uzbekistan.

Section I. Nuclear Energy: Present Status and Perspectives
61


