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Abstract

AHARETE, BREAANVVLAOERRFETHSDRUNIRY FEZBEEICHAL,
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We have applied torsional oscillator technique (TO), a gold standard in superfluid studies, to detect
the mass superfluidity of superconducting electrons. We also aimed at detecting a predicted cross-
correlation effect of rotation and thermal flow in topological superconductors. Our original idea
utilizing high-Q TO was concluded to have difficulties to realize. We have alternatively developed
another method in which angular momentum of superconducting electrons are detected by change
in torque of TO. We also developed a rotating cryostat to apply rotation to supercoductors, and
studied the rotation effect on superfluid second sound in annular superfluid 4He. We have found a
probably new phenomenon that the quantized vortices induced by rotation are strongly pinned and
remained in the annular 4He after stopping rotation.
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We have applied torsional oscillator technique (T0), a gold standard in
superfluid studies, to detect the mass superfluidity of superconducting electrons. We also aimed at
detecting a predicted cross-correlation effect of rotation and thermal flow in_topological
superconductors. Our original idea utilizing high-Q TO was concluded to have difficulties to realize. We
have alternatively developed another method in which angular momentum of superconducting electrons are
detected by change in torque of TO. We also developed a rotating cryostat to apply rotation to
supercoductors, and studied the rotation effect on superfluid second sound in annular superfluid 4He. We
have found a probably new phenomenon that the quantized vortices induced by rotation are strongly pinned
and remained in the annular 4He after stopping rotation.
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