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Research and development of the physical system for horizontal
counter-propagating atom interferometric gyroscope

Wang Xianhua, Jia Sen, Wang Yiding

( Department of Photoelectric Technology, Xi'an Institute of Optics and Precision Mechanics ,
Chinese Academy of Science ,Xi'an 710119, China)

Abstract: Based on matter wave and Sagnac effect, the angular velocity and acceleration in horizontal direction of the carrier can be
measured by the horizontal atom interferometric gyroscope. The physical system is the key subsystem of a gyroscope, which provides the
circumstances of ultrahigh vacuum with special magnetic distributions and optical paths for control and detection of atom states by lasers.
To realize of atom interferometry and satisfy the requirements of high-precision measurement, the principles of atom interferometric
gyroscope operation are analyzed, and the functional requirements and basic mechanical components are clarified. Based on the
theoretical analysis, the key specifications including vacuum degrees and magnetic distributions of each functional area are proposed.
Therefore, a physical system of atom interferometric gyroscope is constructed, the measurement results reveal that the vacuum held steady
at 107 Pa, and the diameter of cold atom cloud generating from this system is 6 mm, with the quantity of 8x10° and temperature of
12. 8 pK, which satisfies the requirement of the subsequent experiments.
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Fig. 1 Schematic diagram of the atom interferometer gyroscope

with counter-propagating parabolic trajectories

in horizontal
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