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Measurements of Auditory Evoked Neuromagnetic Fields
using Superconducting Quantum Interference Devices

Yong-Ho Lee, Hyukchan Kwon, Jin-Mock Kim and Yong-Ki Park

Magnetic field sensors made from superconducting quantum interference device (SQUID) are the
most sensitive low—frequency sensors available, enabling measurements of extremely weak magnetic
fields from the brain. Neuromagnetic measurements allow superior spatial resolution, compared with the
present electric measurements, and superior temporal resolution, compared with the fMRI and PET,
providing useful informations for the functional diagnoses of the brain. We developed a 4-channel
SQUID system for neuromagnetic applications. The main features of the system are its simple readout
electronics and compact pickup coil structure. A magnetically shielded room has been constructed for
the reduction of environmental magnetic noises. The developed SQUID system has noise level lower
than the magnetic noise from the brain. Magnetic field signals of the spontaneous r-rhythm activity

and audltory evoked magnetic fields have been measured.

Key words . Magnetoencephalography, Auditory evoked magnetic field, SQUID magnetic field sensor
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a7l 1. (a) Standard dc SQUIDS| £=X, (b) standard dc
SQUIDE| XEAIFo mE SQUID EHMATM, (c) double
relaxation oscilation SQUID&| Xp&-FetmM

Fig. 1. (a) Structure of the standard dc SQUID, (b) volt-
age output of standard dc SQUID versus applied flux and
(¢) flux-voltage curve of the double relaxation oscilation
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Fig. 2. Flux transformer and type of pickup coils. (a) Use
of the flux transformer, the pickup coil and input coil, to
improve the field sensing area, (b) magnetometer, (c)
wire-wound gradiometer and (d) planar gradiometer
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Fig. 3. Schematic drawing of the double relaxation oscilla-
tion SQUID and block diagram of the SQUID readout elec-
tronics
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