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Analysis of Broad-Band Electromagnetic Wave Absorber

for Single Polarized Wave by the Equivalent Material Method
and the FDTD Method
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Abstract

A design method of an electromagnetic wave absorber with ferrite fins in the second layer, which
has very wide band frequency chracteristics and is used for single-polarized wave absorption such as
TV wave etc, has been designed. To examine the effectiveness of the Equivalent Material Constants
Method(EMCM)™! which is approximate method, the effective complex permittivity calculated by the
Hashin-Strikman formulas and the EMCM are compared.

Since, furthermore, the reflectivities by the EMCM in space and the FDTD method in an rectangu-
lar waveguide agreed well each other, it has been confirmed that the proposed electromagnetic wave
absorber has excellent absorption characteristics in the frequency range of 30 MHz to 5830 MHz.
Thus, it can be concluded that the EMCM is usefull to design and analyze the electro-magnetic wave
absorber proposed here.,
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Fig. 1. The typical shape of a wide-band ferrite
electromagnetic wave absorber proposed in

this paper.
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Table 1. The dimensions of proposed FIN-type

absorber.
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Fig. 9. Standing wave patterns calculated by FDTD method.

302



SRS

Reflection Loss(dB)
A &

| jermlihog
wf —EMC Method

M
o

10. F% HL

Fig. 10. Comparison of reflection losses.

o2 YehjiE uiol2R o3 #AE Y ¥
#sl7] 95 ]FDT Foll 9% A4kl a¥Tt

FDTDH & 0] %?ﬂ

AE D]_ }

$ —20 dBY] 3 &AM
s tj o] 1 GHzell A 6 GHz=
&7t ZHE'JJ?%’EE T Fa g 7Y o
AgHE Hladrt wekd, AFeAE A s
A M ste U Aol e SRR eENeR

= FEIthe A ¢ 5 AU

i}l

P

o
re

{1] Dong Il Kim, M, Takahash, H. Anzai,
Sang Yup Jun, “Electromagnetic wave
absorber with wide-band frequency cha-
racteristics using exponetially tapered
ferrite”, IEEE Trans. on Electromagnetic
Compatibility, vol. 38, no. 2, pp. 173-177,
May 1996.

[2] Y. Naito et al,,

ferrite electromagnetic wave absorber,”

“Design of the grid type

% FDTD¥oll 2% @ HAsl-g Joj HahFA19 a4
EMCJ 91-81, IEICE of Japan, pp. 21-28,
Jan, 1992.

[3] E. F. Kuester and C. L. Holloway, “A
low-frequency model for wedge or pyra-

IEEE
Trans. on Electromagnetic Compatibility, vol,
36, no. 4, Nov, 1994.

(4] 15Y, o159, FAE, "9Y HiE 9
AnFrA e AA #e A7, Y
314, A194, M43, pp. 93-102, Nov. 1995.

[5] E. F. Kuester and C. L. Holloway, “Com-
parison of approximations for effective

" IEEE
Trans. Microwave Theory and Tech., vol. 38,
no. 11, pp. 1752-1755, Nov. 1990.

(6] J. L. Jackson and S. R. Coriell,
port coefficients of composit materials”,
J. Appl. Phys., vol. 39, pp. 2349-2354, 1968.

[7] Z. Hashin and S. Shtrikman,
tional approach to the thery of the effec-

mid absorber arrays-1 : Theory”,

parameters of artificial dielectrics

“Trans-

“A varia-

tive magnetic permeahility of multiphase
materials”, J. Appl. Phys., vol. 33, pp.
3125-3131, 1962.

[8] Y. Naito,
persion of ferrite permeability”, IECE of
Japan, vol. ]J59-C, no. 5, pp. 297-304, May
1976.

(9] Y. Naito, Electromagnetic wave absorber,
OHM Publishing Co., Japan, 1987.

[10] 487 1& &, FDTD s #AFT, #it
Wi kiek = Erit, 1993.

{11] Karl S. Kunz and Raymond J. Liebbers,
“The finite difference time domain me-

“Formulation of frequency dis-

thod for electromagnetics”,
da: CRC Press,inc,, 1993,
[12] G. Mur,

for the finite-difference approximation of

Miam, Flori-

“Absorbing boundary conditions

the time-domain electromagnetic field

303



BT RERIGE B 9% I 3 I 19984 6H

equations”, IEEE Trans. Electromagn. Com-
pat. vol, EMC-23, pp. 377-382,1981.

19634 24 2594

1985+ 29 : Folthsty AAH(F
3FA})

1987 249 @ Foltigtal st A
258 A (F3AD

1991 39 ~1994d 34 : Solu gt
i Az e R

19959 39 ~dA) : AGA TR Habat AYZAL

F BAFol] vlo| ARy} 38, 2T 32 A

4 % 4

1952 24 2694

19759 29 : sh=rs) ) st &3 3}
H(F3AL

10779 24 : #=s st o
AT AT (FAAL

19844 39 : Y FATUYY of

FHF AL

D el YU g AREAT S

g AAAB S
19759 3¢ ~1993d 94

ZT~RAF

19934 109 ~8A) : d=sddstn A58t wy

19904 39 109 : FEHHEA td 53

19939 124 114 : ¥ 53] &g 74

1995 49 219 : A7) eE U8 B 54

1996~ A © B 3] gAY

] vz st ¢ Wao
TV d4size 44, x4% 45
Cud %

% o

JEl5 322 44, CA-
FFA 9 A, EMI/

304

(

1933 129 2594

1960 29 : Fotdtw B
£9
1964'd 29 ~1966'd 8¢ : Fold)
I ani L g LR A
1966\ 99 ~@A] : Foligz A
A o3t 2y
F A4 Bol] B 78, AT



