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A feasibility study on novel MEG and NMFD-fMRI with optically pumped atomic magnetom
eters

KOBAYASHI, TETSUO
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Optically pumped atomic magnetometers (OPAMs) have the intrinsic advantage of not
requiring cryogenic cooling. Therefore, OPAMs are currently expected to overtake SQUIDs. In this study, we
tackle to develoE novel MEG and fMRI using the OPAM. First, we tried to improve the sensitivities of the
OPAM and could make it possible to reach its sensitivity capable for measure measuring biomagnetic fields.
Subsequently, we demonstrated to measure not only magnetocardiograms (MCGs) but also magnetoencephalogram
s (MEGs). Meanwhile, we also carried out theoretical and experimental studies on a MRl with spin-lock sequ
ence, which has potential to detect neural magnetic field dependent (NMFD) changes in MR signal intensitie
s as fMRI. In this study, we could observe the secondary magnetic resonance occurring between the spin-loc
k pulses and oscillating magnetic fields with a loop coil phantom. In addition, we figured out that magnet
ic fields of approximately 200 pT could be detected.
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