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Design of detection module in laser pumping system based

on virtual instrument

Ke Chaofan', Peng Xiang®, Xu Shengchen', Yu Song'

(1. State Key Laboratory of Information Photonics and Optical Communications, Beijing University of Posts and
Telecommunications, Beijing 100876, China;

2. School of Electronics Engineering and Computer Science, Peking University, Beijing 100876, China)

Abstract: In order to reduce noise in the laser-pumped magnetometer, the virtual instrument technology
was applied to the detection module for the first time. With Labview programming tools and the PXle-
bus based control system, the integrated design of the data acquiring module, the signal processing
module and the signal generating module was completed. Analysis of the three modules was performed
with emphasis on the digital signal processing algorithm. By improving the structure of the low-pass
filter, the conflict between bandwidth and noise level was resolved. By using trapezoidal integration
incremental PID control algorithm, the system’s robustness and anti-interference ability were greatly
improved. The control system noise level reached the magnitude of the 0.01 wV. Combined with laser
frequency and power stabilization technique, the noise introduced by the the laser frequency drift and
power jitter was effectively eliminated. The magnetometer noise was reduced to 0.7 pT/Hz"*@1 Hz.
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Fig.1 Typical structure of digital lock-in amplifier
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Fig.3 Program of the lock-in amplifier
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Tab.1 Noise performance of different filters

Filter structure Input SNR Output SNR imprsoljcl:ment
Butterworth 4.900 62 3182.7 649.448
Chebyshev—1 4.898 65 1235.32 252.176
Chebyshev—II 4.900 11 4 054.14 827.359
FIR 4.897 86 2 562.52 523.192
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Fig.5 Hardware structure of magnetometer detecting system
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Fig.6 Flow chart of magnetometer detecting system
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