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Development of bias magnetic field tunning system for optically pumped atomic
magnetometer toward extremely minute magnetic field detection without magnetic

shielding

Oida, Takenori
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Optically pumped atomic magnetometer (OPAM) is one of the highly sensitive
magnetic sensors. However, bias magnetic field tuning of an OPAM is required to detect extremely
minute magnetic fields. In this study, control system of the bias magnetic field and the bandwidth
of an OPAM were proposed to measure extremely minute magnetic fields using an OPAM without magnetic
shielding.

The biasgmagnetic fields were able to be tuned by actively shielded bias magnetic field tuning coils
with suppressing the magnetic fields applied to measured objects by the tuning coils. In addition,
the bandwidth of an OPAM was able to be controlled by gradient magnetic field. On the other hand,
since magnetic noises generated by the bias tuning coils and the gradient coils deteriorated the
sensitivity of an OPAM, low pass filter and feedforward noise reduction were effective to improve
the sensitivity of an OPAM.
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(b) HPF : High pass filter
PS : Phase shifter
GC : Gain controller HPF Ps ac
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