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Abstract: In order to solve the contradiction between veracity and validity for calculating the three-dimension—
al target electromagnetic scattering a calculator mode about Finite Element-Boundary Integral( FE-BI) was set
up to calculate the three-dimensional target electromagnetic scattering. Firstly the three-dimensional target e—
lectromagnetic scattering calculation borderline integral was analyzed and the vector Green function was intro—
duced. On the basis of the connection between electromagnetism form and three-dimensional cavity form the

three-dimensional hatch cavity borderline mode was set up. Then the finite element commonly function was
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established by combining the optical target surface modeling method with the higher order function method

and the application of the FE-BI to calculating three-limensional target electromagnetic scattering was a—
chieved. Finally the following example analysis was proved. It is shown that the angle tally is very ideal when
the dimensional bosom is empty or anisotropic matter. The consistance has been 90% as compared with the
traditional matching method. In conclusion the veracity and validity of calculation are improved by the pro-

posed method.
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Fig.1 Sketch map of three-dimensional boundary mode



171

Vx VxE(r) =-

2 X

- jk

Vx E(

1 E \4 ko z,
v
(3)
)
(3) -
(4) G
0 0 So _
O 1 e
83’3 OD ( )
0 e U
0 0g
w, 09 (2)
0 ub
jkozod(r) r eV, (3) (5)
OZOJIJ .G rrdV"rﬂZXE') . V’ E( ’) dS
o = = 2jkyzt x H™(r) +2k% x ﬂsz - G,(r r)ds-

C ) )
Vx(uL VxE) - keE =0



172 4
M, 0
(9) . (10) .
(9)
1 M 1 Mg M 1 M
F — 72 Ex'l‘KrEx + 72 2 ESTP”EX _ 72 Es'[‘br (9)
2 x=1 2 s=1 1=1 2 s=1
F = %ETKE + %ETPE - E'b. (10)
M 2 1
E G, P RCS 3
o 0
40° (12)
(11) [Fu = 8 +8j
A=K+P. gg =6 + 6]
AE = b. (11) (k. =4 +4i
(11) 0°- . (12)
Ot =4 +4]
Du, =6 +6
U .
u, =10 + 8§j
or
° =10}
4 - g_zo- ~ FE-BI #%
< - HRERDLR%
_30_
—a0}
- 0 1 L 1 1 L 1 1 L 1 1 1 1 1 1 1 1 1 1 ]
2 510152025303540455055606570758085 88
®/()
2 RCS o
Fig.2  Change of RCS following ¢ when the dimension—
° al bosom is empty
o 2 ¢ 0~90°
0. 81 x0. 1A x L. 63A( A ) o -
0 3
( Radar Cross Section
RCS) ¢ 2




2 . - 173

0_
90% o
_10.
5
m—ZO-
=z
o
230t
~+ FE-Bl %
—40r = MRl 0
4 510152025303540455055606570758085 88 °
0/(%)
3 RCS ¢ N °
Fig.3  Change of RCS following ¢ when dimensional 3
bosom is anisotropic matter
1 . M . : 1994.

WANG CH Q ZHU X L. The Finite-Difference Time-Domain Method on Electromagnetism Calculation M . Beijing: Uni—
versity Press 1994. ( in Chinese)

2 . X J. 2010 18( 1) : 60-68.

WANG Y G MENG Y L MA W SH et al. . Measurement of super-smooth surface by grazing X—ray scattering method J .
Opt. Precision Eng. 2010 18( 1) : 60-68. ( in Chinese)

3 . PS/PMMA J. 2009 17( 11) :2646-2650.

MENG Q H GUO A R ZHANG Y ] et al.. Light scattering property of PS/PMMA compounds J . Opt. Precision Eng.
2009 17(11) :2646-2650. ( in Chinese)

4 . J. 2009 2(5) :408-
413.

LIP LUZH W XIA L D et al. . Stray light analysis of internally occulted mirror coronagraph J . Chinese Opt. and Ap—
pl. Opt. 2009:2(5) :408-413. (in Chinese)

5 . I 2009 17(10):
2392-2400.

LANG ZH G TAN J B. Improvement of calculation efficiency for locating diffraction spot of phase plate with correlation
function fitting extreme method J . Opt. Precision Eng. 2009 17( 10) :23922400. ( in Chinese)

6 . CUDA J. 2010 18(4) :848-854.
LIDY HULF MU Q Q et al.. Wavefront calculation of liquid crystal adaptive optics based on CUDA J . Opt. Preci—
sion Eng. 2010 18(4) :848-854. ( in Chinese)

7 . J. 1999 15(4) :334-338.

NIE X CH GE D B YUAN N. The analyze of dispersion of any cavity using boundary integral and connect arithmetic J .
J. Microwaves 1999 15(4) :334338. (in Chinese)

8 . J. 2010 18(4) :831-835.

SHI L X WANG L LI H e al.. Design and numerical simulation of plasmon polariton nanolens J . Opt. Precision
Eng. 2010 18(4) :831-835. ( in Chinese)
9 . J. 2010 18(2) :458-463.



174 4

ZHANG L HE X WEI ZH H et al.. Modification of triangle identification algorithm J . Opt. Precision Eng. 2010 18
(2) :458-463. (in Chinese)

10 . J. 2009 24(5) :914-919.
CUIZH W HAN Y P. The substructure method for scattering by large open-ended cavities J . Chinese J Radio Sci.
2009 24(5) :914919. (in Chinese)

11 . J. 2010 18(4):913-
920.
YU X D ZHANG P F TANG J X et al.. Finite element analysis and experiments of temperature fields of mechanically
dithered ring laser gyroscopes J . Opi. Precision Eng. 2010 18(4) :913-920. ( in Chinese)

12 . J. 2009 2(6) :502-507.
YUE JY LIUH XU W B et al. . Measurement of optical surface and foci of long focal length lens by CGH J . Chinese
Opt. and Appl. Opt. 2009 2(6) :502-507. (in Chinese)

13 . J. 2010 18( 1) :6944.
HE J CHEN L. Measurement of aspheric surfaces by infrared interferometer J . Opt. Precision Eng. 2010 18( 1) : 67—
74. (in Chinese)

14 . J. 2010 18(1):75-82.
LIN X D CHEN T MING M et al.. Measurement of relative curvature radius for spherical segmented mirrors J . Opt.
Precision Eng. 2010 18( 1) : 75-82. ( in Chinese)

15 . J. 2009
17( 11) : 27862793.
ZHAO LR LIUY H ZHU W et al. . Measurement of aircraft attitude by spatial cosine relationship in single-station and
planes to intersection in multi-station of electro-optical theodolite J . Opi. Precision Eng. 2009 17( 11):27862793.
(in Chinese)

(1980—) o
E-mail: chenzhaobing999@ 163. com



