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The purpose of this study is to clarify the mechanism of super-ionic conduction behavior
in 1onic crystals accurately measuring the physical properties of ultrasonic, inelastic light
scattering  (Brillouin Scattering and Raman Scattering) and luminescence
(photoluminescence and non-radiative recombination) under stress field or electric field.
Photoluminescence properties were studied on scandia-stabilized zirconia for 8, 11 and
12mol%-scandia-doped samples. Temperature dependence of multiple sub-bands observed
under irradiation of He-Cd laser light (3.81 eV) was investigated and showed a clear
contrast between 11 and 12 mol%-doped samples. A model was presented, which explains
by thermal properties for both ground and excited electronic states of oxygen vacancies
under photo-excitation.

A tandem (3 + 3) multipath Fabry-Perot interferometer was domestically made by a joint
development with Mizojiri Optical Co. This apparatus made it possible to measure the
ultrasonic transmission rate and Brillouin Scattering with a high degree of accuracy under
the stresses of tension and compression, in various oxygen potential and at different
temperatures. The high order elastic constants of samples were accurately determined
from the stress dependence of ultrasonic transmission rate and Brillouin scattering under
ultrasonic or irradiation of ultrasonic or laser.
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