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Development of low-temperature magnetization measurement system for small single
crystals

Shibauchi, Takasada
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In this study, recent micro-electromechanical system (MEMS) device
technology is combined with the established Faraday force measurement method to develop a new
cryogenic magnetization precision measurement system in micro-sized single-crystal samples. Using a
membrane-type surface sensor, we measure the Faraday force generated by magnetization when a
magnetic field gradient is applied, by converting the capacitance measurement into the amount of
displacement of the membrane. The operation check at room temperature exceeded expectations, but at
low temperatures, the gold deposited to form the capacitor caused the membrane to become rigid at
low temperatures, revealing points for improvement for the future. In parallel, we developed a
high-resolution specific heat measurement system for cryogenic temperatures by combining a dilution
refrigerator and a two-axis rotating mechanism, which was fully successful.
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