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Ultrasonic study of quadrupole-strain coupling of silicon vacancy

MITSUMOTO, Keisuke
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Observation of vacancies in crystalline silicon and elucidation of its
electronic state are important issues in terms of basic and applied researches. There are rare
vacancies in the crystalline silicon currently used in semiconductor industry, and the electronic
state of the vacancy has cubic symmetry. We elucidated a mechanism for coupling electric quadrupoles

of the vacancy and ultrasonic strains by measuring of pressure dependence of the softening of
elastic constant and analyzing them with electric quadrupole susceptibilities. When concentration of
the vacancy is above a critical concentration, the vacancy deforms from cubic to lower symmetry due
to development of the quadrupole-strain coupling. This is consistent with previous and famous
studies of the electron spin resonance.
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