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Application of fiber optic sensor measurement system
to spinning superconducting rotor instrument

HU Xin-ning"? , WANG Qiu-liang' ,CUI Chun-yan'?, HAN Li',JU Yu*®,WANG Xin®*,XIE Liang®

(1. Key Laboratory of Applied Superconductivity , Institute of
Electrical Engineering , Chinese Academy of Sciences, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China;
3. Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: The spin drive principle of superconducting rotor and a fiber optic sensor measurement sys-
tem used in spinning superconducting rotor instrument were introduced. The measurement system in-
cludes a displacement fiber optic sensor,a speed fiber optic sensor,a motor control fiber optic sensor
and signal readout patterns. It can not only gauge suspension micro-displacement and the rotative ve-
locity of rotor, but also can generate some necessary motor control signals to drive rotor. The experi-
mental results of the suspension and rotation of rotor at liquid helium temperature (4. 2 K) show that
the measurement resolution of suspension micro-displacement of superconducting spherical rotor is 10
pm and the rotor rotary speed is 1 365 r/min, which can give some useful references for the further
application of fiber optic sensor measurement system to monitoring operating position of a rotor accu-
rately.
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Fig. 1 Drive principle of superconducting rotor
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Fig. 2 Schematic diagram of fiber optic sensor system
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Fig. 3 Photo of fiber optic sensor
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Fig. 4 Signal readout patterns
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Fig. 5  Experimental setup for spinning supercon-

ducting rotor
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Fig. 6 Measurement results of suspension displace-

ment of rotor
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Fig. 7 Measurement results of rotor rotary speed and

motor control signal
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