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Analysis of Electromagnetic Scattering form Conducting Polygons by the Point Matching Method
- Frequency Responses for Slight Variation of the Geometry -

* Shuichi Shinohara®, Ryuichi Ohsawa?, Shinichiro Ohnuki®, Tsuneki Yamasaki *

Abstract: High precision analysis of electromagnetic scattering problems is performed for conducting cylinders with wedge
cavities. We discuss the radar cross section for varying the normalized frequency and the direction of the specular reflection
when the target has conducting plates which are parallel to the traveling direction of the incident wave.

1. Introduction L
Analysis of electromagnetic scattering is important for o
target recognition and reduction of the RCS (radar cross

section). The authors have proposed the PMM (point “'j ﬁ
matching method) and reported that electromagnetic '
scattering problems can be analyzed with high accuracy ™! [-_'" [
21 In this paper, we discuss the RCS for varying the '
normalized frequency and the direction of the specular
reflection due to slight variation of the geometry.

2. Formulation
A scatterer shown in Figure 1 is assumed to be uniform

along the z-axis. We impose the symmetry due to the '[~= =~ direction of specular reflection
. . . ' . —— =285 °
x-axis on the scatterer. Hence, the incident wave is defined 451 ikl e a§:280 - |
as follows; T (11 SRR T,
H -50F - iy ).Q'E%%f.C‘.%%?%}f%%*3@%@“@%@%@@%@@% 4
H[p]=—>{explikrcos(0 i, O f:
+(=2)P exp[jkrcos(n9+¢,n)]}, p=0,1 -55r )
Electromagnetic fields in all the separated regions are Vo) RS 't
defined as follows;
Mi -1 _65 L 1 L 1 L 1 L 1 L 1 L 1 L
HE) =3 B0[p] (ki Jcos(uyme, ) ) 0 30 60 9|(() 120 150 180 210
n=0 a ———*>
H©® = M'il BY[p)y om (kry )cos(oymé, ), (1=1~5) (3) Figure 2. Peaks of the bistatic RCS for varying ka.
n=0
whereuy, =7/« , o, is the edge angle at regions,, p=0,1, 3007 0.06
m=n(S, ~ S , m=2n+ S,,S:).
( 2 4) p-( 1:Ss5) N 200 0.05
The unknown expansion coefficients A [p] and
B, [p]are determined to satisfy the continuity conditions at 100+ 0.04
the sampling points which are placed at the almost same
. o = 0O 0.03
interval on the boundaries ™. \ :
3. Computational Results -100"- 002
Figure 2 shows the peaks of the RCS in the range of \
observation angles -40° to -65° when the angle of ~200¢ 0.01
incidence ¢,, =80°. The value converges to the direction -300°- , , )
of the specular reflection when ka becomes large and the —200 0 200
difference of the geometry cannot be recognized when kx
ka<15. Figure 3. Surface current distribution for ka = 70x.
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Figure 3 shows the surface current distribution
3 =|axHY/HY| for ka = 70x. The topside and underside
of the cavity are illuminated regions where the current
becomes large.

Figure 4 shows the surface current distribution for ka =
7. Compared with the result in Figure 3, the surface current
on the upperside of the cavity becomes small.

Here, we consider the following radiation integral to
clarify effects of the surface current on the upperside of the
cavity;

o(0)= %UC J(X,y')n-Rexp[ jk(x cos6 + y'sing)]d|,|2 @

Figure 5 shows the RCSs obtained by the PMM and the
radiation integral which ignores the surface current on the
upperside of the cavity. The two RCSs are almost
equivalent at all the observation angles.

Figure 6 shows the RCSs for ka==n. They are different at
almost all the observation angles. Compared with ka=70r,
the contribution of the surface current on the upperside of
the cavity is important.

Figure 7 shows the difference of the phase Aé
between similar geometries when ka=10xn and 80x, such as

YT tan‘l[—[jﬁ[ﬂji]] —tan‘l[—[jfni[ﬂi-ﬂ ©
where H, ; indicates the magnetic field for «, =275 and
H, , indicates that for o, =280°. The difference of the
phase can be clearly recognized around the reflection
direction of the underside of the cavity. Compared with the
case of ka=10m, the difference for ka=80m can be
recognized in narrower area.

4.  Conclusions

In this paper, we study electromagnetic scattering from
polygonal conducting cylinders by using a kind of mode
matching technique. Effects of slight variation of the
geometry are clarified.
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Figure 4. Surface current distribution for ka = m.
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Figure 5. Bistatic RCS for ka = 70m.
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Figure 6. Bistatic RCS for ka = .
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(b) ka=80r.

(@) ka=10m.
Figure 7. Difference of phases for slight variation of the
geometries.



