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Development of a multimodal ULF-MRI system with a highly sensitive atomic
magnetometer

Kobayashi, Tetsuo
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In this study, we investigated on a multimodal ultra-low field MRI (ULF-MRI)
system with optically pumped atomic magnetometers (OPAMs) as magnetic sensors to measure biomagnetic
fields and MR signals. First, we carried out theoretical and experimental experiments on a K-Rb
hybrid-type OPAM and demonstrate that the hybrid OPAM enabled to increase spatial homogeneity. In
addition, we proposed a new method enablin% simultaneous multi-location measurements by using the hybrid
OPAM. Meanwhile, we proposed a new method for directly detecting magnetic resonance (MR) signals using a
module-type OPAM in ULF-MRI. For the direct detection, we newly designed an actively shielded bias-field
tuning coil to match the resonant frequencies between MR signals and OPAM. The results of numerical
analyses indicate that actively shielded bias-field tuning coil can be designed to match the resonant
frequencies of MR signals indicating its feasibility as an MR sensor toward a multimodal ULF-MRI.
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