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Development of surface acoustic wave devices and its application to strongly
correlated electron systems
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Observation of vacancy in silicon crystal and elucidation of its electronic
state is a challenging issue in both solid-state physics and application technologies. We
successfully observe vacancy orbital through elastic softening with decreasing temperature by using
ultrasound measurements. Extended vacancy orbital leads to extremely strong quadrupole-strain
interaction, which allows us to observe elastic softening at low temperatures even in dilute vacancy

below 1 ppb. Especially, evaluation of vacancy concentration in a surface region of highly
qualified silicon wafers is desirable for control of micro defects, that originates in vacancy,
about nanometer in size. A benchmark of the achievement of surface acoustic wave with high frequency
measurements will be a powerful evaluating method in rapidly advancing semiconductor industry.
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