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&2, (a) #0-87 Jii7 D1 £k 795 nm BRILREZIE . (b) #1-87 J¥ D2 £k 780 nm ERILAEZ .
Fig. 2. (a) Relevant energy transitions of rubidium-87 atoms D1 line. (b) Relevant energy transitions of
rubidium-87 atoms D2 line.
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Enhancing sensitivity of aligment-based rubidium RF
magnetometer by using of a repumping laser beam*
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Abstract: An alignment-state optical pumping atomic magnetometer based on phase-sensitive
detection enables the high-sensitivity detection of weak alternating magnetic field signals within
the scope of geophysics. Under ambient temperature conditions, we demonstrated an alignment
magnetometer driven by radio-frequency magnetic field within a rubidium-87 enriched atomic
vapor cell coated with anti-relaxation paraffin layer. Through theoretical analysis, we illustrated
the impact of various parameters on the magnetic resonance signals of the alignment
magnetometer. Additionally, we quantitatively assessed the enhancement effect of repumping light.
Under optimal experimental parameters, we introduced D2 line repumping light to investigate its
effect on the magnetic resonance signals and sensitivity. The experimental results indicate that
repumping light can further increase the atomic polarization, resulting in an enhanced amplitude
of the magnetic resonance signals. The sensitivity improved from 76.2 pT/Hz!? to 39.1 pT/Hz'?,
without broadening the linewidth of the signals. This study provides significant insights into the
application of aligment magnetometers under various environmental conditions. Moreover, its

simple geometric structure facilitates commercialization and miniaturization efforts.

Keywords: aligment magnetometer, rubidium atomic vapor cell, linear polarized light, repumping
light, sensitivity
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