











value ,and the number of times the current compensation value minus the compensation threshold
value need to be recorded.Here,nis the number of times the current compensation value minus the
compensation threshold value, € is the compensation threshold value.
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Summary

The cryogenic superfluid gyroscope based on AC Josephson effect is a new generation of
high-precision gyroscopes and how to solve the single value range restriction and extend the
measurement range of the cryogenic superfluid gyroscope is a key issue to achieve the cryogenic
superfluid gyroscope based on AC Josephson effect. In this paper, related issues of the cryogenic
superfluid gyroscope on AC Josephson effect have been studied and discussed in depth. The
following aspects have been come to conclusions specifically.

1. The physical mechanism of the cryogenic superfluid gyroscope based on AC Josephson
effect are analyzed.

2. The advantage of the sensitivity of the gyroscope is proved by theoretical derivation.

3. A method to expand the measurement range based on amplitude locking technology are
proposed to extend the measurement range of the cryogenic superfluid gyroscope.

References

[1] J. C. Davis and R. E. Packard, The Siperfluid Helium Gyroscope: An Emerging Technology for
Earth Rotation Studies, Proc. of the AGU Chapman Conference on Geodetic VLBI: Monitoring
Global Change, 1991, 137:49.

[2] E. Hodby, S. A. Hopkins, G. Hechenblaikner et al. Expermental Obserbation of a Superfluid
Gyroscope in a Dilute Bose-Einstein Condensate. Physics Review Letters, 2003, 91(9):090303.1—
090303 .4.

[3] David W Hallwood, Keith Burnett, Hacob Dunningham, Macroscopic Superpositions of
Superfluid Flows, New Journal of Physics, 2006, 8(180):1-8.

[4] O. Avenel, Yu. Mukharsky, and E. Varoquaux, Superfluid Gyrometers, Journal of Low
Temperature Physics, 2004, 135(5):745-722.

[5] S. Stringari. Superfluid Gyroscope with Cold Atomic Gases. Physics Review Letters,
2001,86(21):4725-4728.

[6] N. Bruckner, Richard Packard, Detection of absolute rotation using superfluid 4He. Low Temp.
Phys.,1998, 24(2):102-104.

[7] Y. Sato, A. Joshi, and R. Packard, Direct Measurment of Quantum Phase Gradients in
Superfluid 4He Flow, Physical Review Letters, 2007, 98:195302.1-195302.3.

[8] Y. Sato, R E Packard, Superfluid helium quantum interference device: physics and applications.
REPORTS ON PROGRESS IN PHYSICS, 75:016401.1-016401.27.

[9] Hoskinson Emile, Sato Yuki, Packard Richard. Superfluid 4He interferometer operating near
2K. Physical Review B, 2006, 74(10):100509.1-100509.8.

[I0]JR. Packard, Superfluid Helium 4 Weak Links and Application. (2008-08-15),
http//www.phsics.berkeley.edu/research/packard/current research/4He/4He main.html.

[I1]SRINATH S. A review of the SQUID handbook: fundamentals and technology of SQUIDs and
SQUID systems[J]. Meterials & Manufacturing Processes, 2006, 21(5):583-583.

[12]Y. Sato, A. Joshi, and R. Packard, Flux Locking A Superfluid Interferometer, Physical Review
Letters, 2007, 91(7):074107.1-074107.3.

1199





