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A NOVEL VARIATIONAL ANALYSIS OF PLANAR LINE
PROPAGATION CONSTANT

ZHANG Xu-Chun ZHEN Shu-Chun
(Dept. of Guided Radar Engineering of Missile Institute, AFEU. , Sanyuan, Shaanxi 713800, China)

Abstract A novel stationary variational formula in spatial domain and in spectral domain respectively for calculation of
planar line propagation constant is presented based on the exact theory of electromagnetic field. The formula only involves
the electric field in the slot, which is applicable to closed as well as open planar and coplanar line structure. The calcula-

tion is simple and fast. The result of slot line agrees well with that of spectral domain method.
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Fig.1 Geometry of planar line
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Table 1 Comparison of propagation constant of slot line
from the paper and the references

£,=2.22 (H=1mm) £,=9.7 (H=1mm)

YR kx xm) MMRE  xy qe) WHBRE

0.001 124.29 215.84

0. 005 121.27 121.80 0.436 204.25 204.08 -0.084
0.02 117.33 117.71 0.326 184.32 182.70 -0.887
0.04 114.50 114.83 0.287 169.87 168.35 -0.904
0.06 112.71 113.17 0.408 160.62 159.08 -0.966
0.2 109.07 108.73 -0.308 141.81 140.17 -1.17
0.4 107.79 107.50 -0.272 135.97 135.69 -0.203
0.6 .107.58 106.90 -0.628 132.86 134.70 1.348

1 106.85 106.29 -0.526 131.51 135.58 3.002

1.2 106.73 106.18 * -0.520 129.51

1.4 106.52 106.04 * -0.450 130.33
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