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In this paper, first, the method for analyzing a mag-
netic field using the edge finite element method is
described. This method is effective for evaluating the
shielding factor (SF) of a magnetically shielded room
(MSR), because the nonlinear magnetic characteristics
can be easily taken into account. Second, in order to
establish the standard evaluation method, the size and
configuration of the noise generation coil are in-
vestigated by finite element analysis using a magneti-
cally shielded room (MSR). The MSR is a brick type
consisting of two layers of permalloy, and has a door
similar to that of an actual MSR. The effect on the
shielding factor (SF) of the size of a pair of exciting
coils at a low frequency such as 1 Hz is investigated by
setting up the coils close to the MSR, and the effect of
the distance between the coil and MSR is also in-
vestigated by using small coils. Third, the effect of the
door of the MSR on the SF is investigated by compar-
ing the magnetic field distribution in the same MSR,
with a gap between the door and the wall which iso-
lates them magnetically and electrically, to that with-
out a gap obtained by 3-D magnetic field analysis
taking account of eddy currents.

Key words: magnetically shielded room, biomagnetic
measurement, distance between layers, incremental
permeability, 3-D magnetic field analysis, edge finite
element method
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Fig. 1.1 First-order hexahedral element.
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Fig. 1.2 Magnetic property.
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Fig. 2.1 Analyzed model of a small MSR con-
sisting of two layers of permalloy with small
and large excited coils.
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Fig. 2.2 Locations of large and small coils for
magnetic noise.
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Fig. 2.3 Spatial distributions of B, (1 Hz, zx plane, y=0)
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Fig. 2.4 Spatial distributions of flux density vectors (x-directional noise, xy plane, 2=400).
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Fig. 2.6 Measured frequency dependence of
magnetic shielding factors S, and S, in the case
of magnetic noise applied by a pair of small and
large coils. Distance between coil and MSR are
150, 500, and 2,000 mm, respectively.
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Fig. 2.6 Spatial distributions of B, (1 Hz, zx plane, y=0).
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Fig. 2.7 Spatial distributions of flux density vectors (z-directional noise, a pair of large coils, zx plane, y=0).
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Fig. 2.8 Spatial distributions of eddy current
density vectors in the first layer of shielding
plate (z-directional noise, 40 Hz).
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Fig. 2.9 Spatial distributions of eddy current
density vectors in the second layer of shielding
plate (z-directional noise, 40 Hz).
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Fig. 2.10 Spatial distributions of B, (40 Hz, zx
plane, y=0).
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