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Low noise signal processing technology of Overhauser magnetometer
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2. Wuhan Industrial Technology Research Institute of Geo-resources and Environment Co.,Ltd.,

Wuhan 430074, China)

Abstract: In order to improve the low signal-to-noise radio of magnetometer and provide a basic
reference for Overhauser magnetometer development, a low noise signal processing technology was
proposed in this paper. Firstly, according to the characteristics of the free induction decay(FID)
signal, this paper focused on analyzing the system noise model and discussing the influence of the
sensor resistance thermal noise and the equivalent input noise of the amplifier on the measurement.
Secondly, the LC resonance scheme and the low noise amplifier circuit were designed to reduce
the noise, and the noise level of the instrument was tested. Finally, the experimental data in case
of using the proposed device were compared with the commercial instrument. The comparisons
indicate that the proposed method of signal processing can effectively reduce the system noise, the
signal —to —noise radio is more than 36 dB and the measurement precession of magnetic field of
developed Overhauser magnetometer is 0.2 nT and its performance is close to the commercial
instrument, which proves its validity of the magnetic field measurement.
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