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Abstract

We have investigated the characteristics of a superconductive Pb shield for hemispherical shape and plate to improving
signal-to-noise ratio(SNR) of biomagnetism. We measured the shielding factor for the position of helmet shape Pb and for
changing the distance from Pb surface. To make a uniform magnetic field, a 1.5 m x 1.5 m set of the helmholtz coils
activated at several frequencies. The shielding factor of hemispherical shape Pb was from 20 to 57 dB and of Pb plate was
about 6~26 dB as a function of distance from the lead surface. The shielding factor was rapidly reduced as increasing the
distance from Pb surface. The white noise of superconductive quantum interference device(SQUID) with a superconductive
shield was about 12 fT/Hz"? at 1 Hz, 7 fT/Hz"? at 100 Hz. The white noise was more increased about two times than
conventional SQUID system without Pb shielding. An auditory signal was measured by first order gradiometer and
magnetometer with Pb superconductive shield and compared the SNR. The SQUID system with Pb shield had better
performance at low frequency noise level.
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Fig. 1. Concept of the superconductive shield ; (a) plate and
(b) hemispherical.
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Fig. 2. Photograph of the planar type magnetometer used at
a whole head MEG system;(H:heater, I:bias current,
V:voltage, F:feedback).

B. Shielding factor and Sensor noise
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Fig. 3. Arrangement of the circular superconducting (a)flat
disk and (b)hemispherical plate with the sensor coil in an
applied magnetic field.

C. Superconductive shield MEG system
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(a) Helmet type insert (b) 3D-Vector

Fig. 4. (a) Helmet type insert with lead superconductive
shield and (b) 3D vector magnetometer for reference
channel.
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Fig. 5. The shielding factor as a function of distance
between pickup coil and lead surface.
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Fig. 6. The field noise of DROS as a function of distance
from a lead surface.
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Fig. 7. Comparison with auditory evoked signals measured
by several MEG system.;(a) the conventional MEG
system(MSR door close), (b) the MEG system with
superconductive shield(MSR door open), (c) the MEG
system with superconductive shield(MSR door close).
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