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Magnetic Shields Employing the Magnetic Shaking Technique for Use in Weak

Magnetic Field Measurements
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I. Sasada, Department of Applied Science for Electronics and Materials, Kyushu University

This article reviews a new magnetic shielding
method, in which a magnetic shaking technique is
employed to enhance the incremental permeability of
Co-based amorphous magnetic tapes having a rectan-
gular B-H loop. A simple model is used for explaining
why the rectangular B-H loop is an important require-
ment for magnetic shaking. A design of a human-size
magnetic shield is used to convey a rough idea of how
magnetic shaking can be implemented on thin magnet-
ic tapes. Furthermore, a magneto-encephalogram
(MEG) measurement result for spontaneous alpha
rhythm from a human brain is presented as a demon-
stration of MEG measurement using a new magnetic
shield. The proposed magnetic shaking technique is,
however, still short of the goal of satisfying the 10 fT/
v@ -level resolution requirement for SQUID MEG
measurement systems. A few approaches are summariz-
ed that could help to attenuate magnetic noise inside
our magnetic shielding system.

Key words: magnetic shielding, magnetic shaking,
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Fig. 1 A cylindrical magnetic shell (one half
is shown) and a toroidal shaking coil.
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Fig. 2 Model to explain the magnetic
shaking effect.
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Fig. 3 Effective permeability observed dur-
ing the application of magnetic shaking to a
Metglas2705M amorphous tape core.
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Fig. 4 Structure of an open-ended cylindri-
cal magnetic shield with multiple shells.

Fig. 5 Photograph of a human-size vertical
setting cylindrical magnetic shield.
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Fig. 6 RF electromagnetic noise measured
at the center of the magnetic shield: (a) with
both ends of cylindrical shell left open; (b)
with both ends stuffed with conductive cloth.
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Fig. 7 Background magnetic noises meas-
ured at the center of the magnetic shield
with and without conductive cloth stuffed
into the open ends.
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Fig. 8 Example of an MEG alpha rhythm
from a human brain measured inside a
magnetic shield with magnetic shaking.
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Fig. 9 FFT spectra showing suppression of
alpha rhythm when the eyes were opened.
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Fig. 10 Structure of a devise to actively
compensate for low-frequency magnetic
fields entering the cylindrical magnetic
shield.
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Fig. 11 Performance of the active compen-
sation for a 10 Hz, 10 £ T magnetic field.
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Fig. 12 FFT spectra of fluctuation compo-
nents included in the induced voltage at the
secondary winding while the excitation
voltage of 1kHz applied to the primary
winding was kept constant.
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Fig. 13 Comparison of the fluctuation
strength between Metglas27056M and
Metglas 2714A.
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Fig. 14 Active current loop matrix that can
be used as a shielding module, in which each
current loop can be adjusted autonomously
by a monitoring fluxgate magnetometer lo-
cated at the center of the loop.
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