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We improved the sensitivity and expanded the bandwidth of optically pumped
magnetometers (OPMs) to achieve a multimodal MEG/MRI system. For bandwidth expansion using a hybrid
cell, we investigated the changes in bandwidth due to the encapsulation ratio of alkali metal atoms.

Additionally, we proposed M-sequence modulation as a method for multi-point measurement and
verified its effectiveness. From a software perspective, we explored noise reduction techniques,
applying empirical mode decomposition to OPM signals and validating its effectiveness. Furthermore,
we theoretically and experimentally examined scalar OPMs, investigating their operating conditions.
Finally, we developed a prototype of the MEG/MRI system and confirmed the feasibility of a
multimodal system.
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