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Tab.1 Comparison result of reflection coefficient in two layered medium
TE ¥ 5 51 7 B se i TE ¥ 5 51 2 B0k 78
N S /GHz
it AT it LR R A8z 3 4 B it BT i K A5y A 366 4 1
0.1 —0.817 262 —0.817 262 —0.817 262 0.132 557 0.132 557 0.132 557
0.5 —0.575 786 —0.575 786 —0.575 786 0.165 033 0.165 033 0.165 033
R 1.0 —0.566 449 —0.566 449 —0.566 449 0. 085 806 0. 085 806 0. 085 806
0 1.5 —0.490 026 —0.490 026 —0.490 026 0.090 974 0.090 974 0.090 974
2.0 —0.536 842 —0.536 842 —0.536 842 0.036 611 0.036 611 0.036 611
2.5 —0.483 365 —0.483 365 —0.483 365 0.069 932 0.069 932 0.069 932
0.1 —0.833 907 —0.833 907 —0.833 907 0.030 224 0.030 224 0.030 224
0.5 —0.613 485 —0.613 485 —0.613 485 0.181 769 0.181 769 0.181 769
R 1.0 —0.601 378 —0.601 378 —0.601 378 0.074 540 0.074 540 0.074 540
50 1.5 —0.526 368 —0.526 368 —0.526 368 0.092 287 0.092 287 0.092 287
2.0 —0.573 424 —0.573 424 —0.573 425 0.034 971 0.034 971 0.034 971
2.5 —0.517 064 —0.517 064 —0.517 064 0.067 097 0.067 097 0.067 097
k2 WERABHZABGHLER
Tab. 2 Comparison result of transmission coefficient in two layered medium
N TE 3% it 2 505038 TE 3% 41 7 8O
fift b7 At K AR 1% 9 fiff BT it LR 1% 390 4 1
0.1 —2.7359X10"% —2,7359X10"* —2.7359X10* 3.449 0 X101 3.449 0X10* 3.449 0X10*
0.5 —2.0853X10°% —2,0853X10 % —2.0853X10 6 1.627 0X10°¢ 1.627 0X10°6 1.627 0X10°6
1.0 —2.370 6 X108  —2.370 6 X108 —2.3982X10"% —3.9826X10"% —3.9826X10"% —4,004 7X10"8
1.5 1.681 610" 1.681 610" 3.725 3X10? 1.170 3X10°° 1.170 3X10°? —7.450 6X10"*
2.0 —1.1453X1071° —1.145 3X10°1° 0 —9.657 2X10"" —9,657 310" —1.192 1X10°7
2.5 6.669 7X1012 6.669 7X10 1% —2.384 2X10°7 1.373 3X10° 1 1.373 3xX10 1 0
k3 A RMAEERRARA A
Tab. 3 Reflection coefficient of two layered anisotropic medium
- ST B 0 3R 9L S5 P 0 3R R
R 9598 Rz 5536 Ry 9578 Rop 5B R B Riz HE & R % Ry M &
0.1 —0.819 4 0.006 4 0.005 8 —0.820 6 0.131 2 —0.009 6 —0.009 9 0.132 1
0.5 —0.7609 0.006 6 0.003 3 —0.764 0 0.168 8 —0.027 1 —0.027 6 0.171 8
1.0 —0.668 5 —0.005 3 —0.018 8 —0.677 3 0.2156 —0.058 4 —0.0551 0.225 2
1.5 —0.599 6 —0.027 9 —0.052 9 —0.6137 0.229 8 —0.079 7 —0.064 1 0.2507
2.0 —0.5509 —0.049 7 —0.081 5 —0.5670 0.234 8 —0.087 7 —0.054 3 0.269 1
2.5 —0.5309 —0.058 1 —0.091 5 —0.547 0 0.236 4 —0.088 9 —0.046 4 0.277 2
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Precise integration method for calculation of reflection and transmission

of electromagnetic waves in layered lossy medium
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( 1. School of Civil Engineering, Faculty of Infrastructure Engineering, Dalian University of Technology,

Dalian 116024, China;

2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
3. School of Hydraulic and Environment, Zhengzhou University, Zhengzhou 450002, China )

Abstract: Horizontal components of electric and magnetic field are continuous at interface of layered
system. In order to match boundary conditions at the interface, the Maxwell equation in frequency
domain is modified into the first-order ordinary differential equation, which only contains the
horizontal components of electric and magnetic field. The reflection and transmission of
electromagnetic waves in layered lossy medium are analyzed by precise integration method based on
two-point boundary value problem. By this method, the problem of data overflow from multiplication
of exponential matrix in calculating process is avoided. Compared with numerical results, precision
and numerical stability of precise integration method are better than generalized propagation matrix

method.

Key words: electromagnetic waves; layered lossy medium; precise integration; reflection and

transmission



