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Observation of Second Sound in
Superfluid “He with Thin-Film Resistance
Temperature Sensor

Tarsuya Kotant',Yuko MURAYAMA® & AKIRA MATSUBARA™*

'Hyogo Prefectural Ono Senior High School, *Suma Gakuen High
School, *Graduate School of Science, Kyoto University

Abstract

Two-fluid theory by Tisza predicted second sound in superfluid
*He, which exists below 2.17 K. Second sound is a thermal wave
in which temperature and entropy oscillate. We have tried to detect
second sound with a thin-film resistance temperature sensor,
Cernox™ thermometer. Bare chip model CX-1030-BR and a
nichrome wire heater were used as a detector and an excitation
element in a resonator tube. Second sound was observed as
resonance peaks through frequency sweeps by a lock-in amplifier.
Several harmonic modes of oscillation were identified and
temperature dependence was measured. The resonance
frequencies of harmonics were compared, and sound velocity of
second sound was obtained. The damping coefficient was
determined from the Q-value, and the temperature dependence of
the damping coefficient was discussed with Khalatnikov’s theory.
Key words: superfluid, two-fluid theory, second sound, resonance,
damping coefficient.
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