Dual-axis single-probe Hanle magnetometer based on atomic alignment
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Our team develops optically pumped magnetometers (OPM) based on metastable helium-4,
working at any temperature, needing no heating nor cooling. We have made proof-of-concept
recordings of both cardiography [1] and encephalography [2] with magnetometers using radio-
frequency (RF) fields to excite parametric resonances. In the perspective of building a magne-
tometer array, it is desirable to find compact architectures without RF to avoid cross-talks and
spurious effects. However, the usual Hanle effect on oriented atoms architectures require several
orthogonal optical accesses to the vapor cell, hindering the compactness and the simplicity of
the sensors. Hanle effect on aligned atomes may provide an answer to this need. Recently,
Beato et al. [3] noted that transverse components of alignment contain dispersive dependences
on several components of the magnetic field. We explored how these dependences could yield
actual measurements of the magnetic field with two probe beams of different polarizations but
propagating in the same direction. We found a scheme that allows measuring two components
of the magnetic field from a single optical access to the vapor cell, which combines the two probe
beams with different polarizations and a pump beam forming a small angle with them. The
sensitivity as function of the magnetic field direction was measured experimentally for the two
probe polarizations and the results, shown in Fig. 1, are in good agreement with the theoretical
predictions. We will also discuss an extension of such alignment-based architecture that allows
measuring the third component of the magnetic field using a partially depolarized pumping

beam.
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Figure 1. Evolution of the sensitivity with the direction of the magnetic field, denoted by the
spherical angle v, for the two different probe polarizations.

[1] S. Morales et al., Phys. Med. Biol., Vol. 62,n°18 (2017).
[2] E. Labyt et al., IEEE Trans. Med. Imaging, Vol. 38 1n°1 (2019).
[3] F. Beato et al., Phys. Rev. A, Vol. 98, n°5 (2018).



	01 117 Oral Michael Romalis
	02 039 Oral Tetsuo Kobajashi
	03 104 Oral Martin Rosner
	04 107 Oral Thomas Kornack
	05 092 Oral Andreas Pollinger
	06 060 Oral Carolyn O'Dwyer
	07 036 Oral Kasper Jensen
	08 116 Oral Rasmus Zetter
	09 017 Oral Qiang Lin
	10 050 Oral Geoffrey Iwata
	11 087 Oral Kaleb Campbell
	12 134 Oral Anatoly Pazgalev
	13 061 Oral Daniel Thrasher
	14 126 Oral Roy Shaham
	15 042 Oral Georg Bison
	16 136 Oral Igor Savukov
	17 110 Oral Victor Lebedev
	18 046 Oral Gwenael Le Gal
	19 047 Oral Bo Chai
	20 082 Oral Yongqi Shi
	21 010 Oral Stuart Ingleby
	23 098 Oral Witold Chalupzak
	24 020 Oral Natasha Sachdeva
	25 109 Oral Chris Perrella New
	26 127 Oral Sven Bodenstedt
	27 094 Oral Luca Marmugi

