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Abstract : We developed a 37-channel magnetoencephalogram (MEG) measurement system based on low-noise superconducting
quantum interference device (SQUID) magnetometers, and operated the system to measure MEG signals. By using double
relaxation oscillation SQUIDs with high flux-to-voltage transfers, the SQUID outputs could be measured directly by room
temperature preamplifiers and compact readout circuits were used for SQUID operation. The average field noise level of the
magnetometers is about 3 fT/¥ Hz in the white region, low enough for MEG measurements when operated inside a
magnetically shielded room. The 37 magnetometers were distributed on a hemispherical surface having a radius of 125 mm. In
addition to the 37 sensing channels, 11 reference channels were installed to pickup external noise and to form software
gradiometers. A low-noise liquid helium dewar was fabricated with a liquid capacity of 30 L and boil-off rate of 4 L/d. The
signal processing software consists of digital filtering, software gradiometer, isofield mapping and source localization. By using
the developed system. we measured auditory-evoked fields and localized the current dipoles, demonstrating the effectiveness of
the system.
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Fig. 1. Design of the magnetometer. (a) Schemat|c
circuit diagram of the DROS magnetometer and (b) the
whole structure of the magnetometer. 2lo is the critical
current of the signal SQUID, I is the critical current of
the reference junction, Rq and Rw are damping resistors,
Rsh and Lsn are respectively the resistance and capa-
citance of the relaxation circuit, Mi is the mutual induc-
tance between the input coil(Li) and the signal SQUID
(Ls), Mr is the mutual inductance between the feedback
coil(Ls) and the flux transformer(Le), L is the inductance
of the pickup coil, Rx and Cx are the resistance and

capacitance of the damping circuit, respectively
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Fig. 2. Magnetic field noise spectrum of the magnetom-
eter inside a magnetically shielded room
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Fig. 3. Sensor arrangement and insert structure. (a)
Sensor distribution of the signal channels and the refe-
rence channels, (b) photograph of the hemispherical
insert
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