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Introduction
* Multi-axis magnetic signals in the presence of small remnant static

magnetic fields, not violating the spin-exchange-relaxation-free
(SERF) criteria introduce significant error terms in OPM’s output
signal: Cross-Axis Projection Errors (CAPE) [I]

* CAPE manifests in terms of gain and phase errors.

* The gain and phase errors degrade the localization accuracy of

magnetic dipole moments used in the calibration process.
* In this work we analyze the localization degradation of magnetic

dipole moments due to CAPE.
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A: The Sandia Stationary OPM-MEG System [2] composed of six 4-channel

CAPE Theory
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Coefficients of the

dual-axis OPM sensors [3]. B: 18 fixed coils embedded in the shield and used B, B, \ - - Amplitude Error Terms
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Minimizing CAPE for SNL’s Stationary OPM-MEG
* The shield is degaussed using embedded wires —GyB .0\ A side effect of the amplitude error term
* The low spatial frequency components of the remnant magnetic Py,z = arcian Gora is rotation of the OPM’s sensitive axis
field is zeroed using |18 shield coils.
* The remaining background magnetic field is iteratively nulled using ) 5
on-sensor coils for sensor specific X,Y, and Z axes. Gqﬂ ~ (GIH‘M - GF(B.'HJ + B )) OPM Gain Considering the CAPE
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Nulling B, for 6 sensors in |0 iterations

The Calibration Coils (Magnetic Dipoles)
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Conclusions

Nulling B,, for 6 sensors in |0 iterations

front of the array

using shield coils
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Localized Magnetic Dipoles for
channel location calibration

By using an iterative gradient-descent algorithm and activating on-sensor coils, the background magnetic field in a stationary OPM-MEG system is nulled and
consequently the impacts of CAPE is diminished.The resulting system shows superior localization/calibration capability compared to a system suffering fromm CAPE.
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