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(Analysis of Electromagnetic Scattering from Arbitrarily
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Abstract

In this paper, we present various combined field integral equation (CFIE) formulations for the
analysis of electromagnetic scattering from arbitrarily shaped three-dimensional homogeneous
dielectric body in the frequency domain. For the CFIE case, we propose eight separate formulations
with different combinations of testing functions that result in sixteen different formulations of CFIE
by neglecting one of testing terms. One of the objectives of this paper is to illustrate that not all
CFIE are valid methodologies in removing defects, which occur at a frequency corresponding to an
internal resonance of the structure. Numerical results involving far scattered fields and radar cross
section (RCS) are presented for a dielectric sphere to illustrate which formulation works and which
do not.
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Table 2. Eight CFIE formulations with the
different combination of testing coe-
fficients and the averaged difference
of monostatic RCS between Mie and
CFIE solution for the dielectric sphere.

Testing coefficients
Formulation A P R Ao (dBm2)
CFIE-1 1 1 1 1 102
CFIE-2 1 1 1 -1 461
CFIE-3 1 1 -1 1 0.40
CFIE-4 1 1 -1 -1 0.73
CFIE-5 1 -1 1 1 0.41
CFIE-6 1 -1 1 -1 0.85
CFIE-7 1 -1 | -1 1 1.10
CFIE-8 1 -1 -1 -1 461
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Table 3. CFIE formulations with the different
combination of testing coefficients and
the averaged difference of normalized
far field and monostatic RCS between
Mie and CFIE solution for the dielec-
tric sphere.
) Testing coefficients | ~g, | A ey | Ao
Formulation Je |8 | fu | &n | mV) | mV) (D)
my 1 1 1 0 120 167 | 0.79
@] 1 1 1 0 41 6.4 0.30
TENE-TH -
@] 1 1-1]1 0 47 6.0 0.34
@] 1 11-11]0 45 240 | 051
n| 1 1 0 1 35 129 O.Zét
TENE-NH @ 1 1 0| -1 78 321 | 022
@3 1 ({-1]0 1 24 203 | 037
4| 1 1 0| -1 82 214 | 048
(D] 1 0 1 1 94 55 0.61
TE THNH @] 1 0 1 -1 81 9.8 0.)(;)
@) 1 0| -1 1 87 72 035
@] 1 0 1) -1 6.9 164 | 049
(| 0 1 1 1 o1 129 | 042
NF-THNH 2)] 0 1 1 -1 :3.7 lfi.il 0.4—18
3] 0 1 1 1 2.7 215 | 052
@D 0 1 1 1 3.3 156 | 045
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Table 4. Averaged difference of the normalized

far field and monostatic RCS for the
dielectric sphere computed by using
TENE-TH (2) (fg=1, gg=1, fn
=—1, gy=0) formulation as var-
ying parameter a.

a ANeg (mV) Ney (mV) | Ag (dBm2)
03 6.0 50 041
04 48 57 0.34
05 41 6.4 030
06 40 6.8 0.29
0.7 45 6.9 031
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