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Abstract

Electromagpetic (EM) shielding is popularly used to suppress EM wave. To reduce effectively the
EM wave using shielding material, we have to know the characteristics of the EM field theoretically.
TEM, TE and TM mode waves are usually used for the estimation of EM shielding or absorption by
a material. However the EM wave is actually incident on the material with arbitrarily polarization and
incident angle. In this study, the EM shielding and absorption by a mlﬂﬁ-layered material are
estimated theoretically on the basis of Maxwell's equations. And we theoretically analyze the EM
field in the vicinity of multi-layered materials with either a magnetic or an electric dipole source using
a Sommerfeld integral. Our theoretical formulas are numerically calculated to investigate shielding
effectiveness (SE) and Poynting flux. It suggests that SE is improved by an air gap between the two
shields. Next, to analyze the shielding mechanism, we wlculate Poynting flux radiated from a dipole
source in the vicinity of shielding materials and inside them. The EM wave with the shield is attracted
by the shielding materials, and SE depends on energy flow along the shielding material.

For the effective suppression of the EM wave including a complicated enelosure or a human body,
it is desirable to solve for the EM wave propagation by using the FDTD numerical analysis. It is
important to know the electric parameters of the shielding material for numerical analysis. On the
basis of above calculation; we develop a “shielding box™ for measuring the SE with little error. We
propose a method to estimate unknown electric parameters of shielding materials by using the SE
measurement system and the numerical calculation. Next, in order to prevent cardiac pacemakers
from malfunctioning caused by EM wave, we have to use a shielding material to decrease the EM
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wave intensity. We introduce the transmission coefficient into the FDTD method. This realizes
three-dimensional numerical analysis of a thin shielding material as a method to solve the EM wave
transmission problem, which has been conventionally considered difficult.
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