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Temperature control of vapor cell based on the light absorption of

nuclear magnetic resonance gyroscope

Xu Guowei, Zhang Yi, Jiang Qiyuan, Wang Zhiguo, Xia Tao, Yang Kaiyong
(College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract: The temperature stability of the vapor cell plays an important role in improving the
performance of the nuclear magnetic resonance gyroscope. It’s meaningful to explore an approach for
temperature stabilization of the vapor cell based on the light intensity of nuclear magnetic resonance
gyroscope’ s probe laser. The negative correlation between the light intensity of the probe laser and the
temperature of the vapor cell was analyzed theoretically. Then the concrete corresponding fitting curve
about temperature and the light intensity was obtained experimentally. Furthermore, a LabView program
for the feedback control of the temperature was designed, which achieved the temperature stabilization of
the vapor cell. Finally, the experimental results validated the proposed approach in stabilizing the
temperature of the vapor cell, which had advantages of high sensitivity and accuracy. The achieved long-
term temperature drift is within 0.02 C/h.
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Fig.1 Schematic diagram of experimental set-up
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Temperature/C Voltage/V
65.3327 -1.603 111 438
69.995 7 —-1.664 600 91
74.994 4 —1.814 777 365
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89.974.9 —2.880 180413
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99.995 2 —5.431 308 779
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Fig.2 Voltage signal of light intensity vs the temperature of

the heater
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Fig.3 Fitting curve of the relation between the voltage signal
of the light transmission intensity of the probe laser

and the temperature of the heater
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Fig.4 Fitting curve of the relation between the temperature of the
heater and the voltage signal of the light transmission

intensity of the probe laser
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Fig.5 Structural diagram of the temperature control approach for
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the vapor cell based on the light transmission intensity
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Fig.7 Temperature fluctuation of the vapor cell within 1 h after

stabilization by light absorption approach
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