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Influence of Distortion of a Shaped Beam Reflector on
the Radiation Characteristics of an Antenna
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Abstract: The influence of distortion of a shaped beam reflector on the radiation characteristics of

an antenna under shock wave is studied. The far field of a shaped reflector antenna is modeled

and analyzed based on the physical optics (PO) method. Results of measurement and calculation

are compared when the shaped reflector is not distorted, and good agreement is obtained. The

radiation characteristics of the antenna are studied when the shaped beam reflector are distorted

by shock waves, including the value the location and the area of distortion. The results show that

the distortion affects chiefly on the horizontal radiation patterns, and less on the vertical ones.
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Fig. 4 Principal polarization curves in the horizontal
plane with the value of distortion
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Fig.5 Cross polarization patterns in the horizontal
plan with the value of distortion
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Fig. 6 Principal polarization patterns in the vertical

plane with the value of distortion

1

Tab.1 Relative gain and minor lobe level of principal

polarization in the horizontal plane

/A /dB /dB
0 0 —27.85
0.16 —0. 37 —22.28
0. 24 —0. 47 —21.84
0. 32 —0.68 —19.49
0.40 —0. 89 —18. 14
0.48 —1.12 —14.12
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Fig. 7 Principal polarization patterns in the horizontal

plane with the location of distortion
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Fig. 8 Cross polarization patterns in the horizontal
plane with the location of distortion
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Fig. 9 Principal polarization patterns in the horizontal
plane with the area of distortion
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Tab. 2 Relative gain and minor lobe level of principal

polarization in the horizontal plane

/m? /dB /dB
0 0 —27.85
0.2 —0.39 —22.28
0.3 —0.57 —20. 30
0.4 —0.79 —18.77
0.5 —1.01 —17. 60
0.6 —1.23 —16.72
0.7 —1.47 —16.02
0.8 —1.71 —14. 49
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Fig. 10 Cross polarization patterns in the horizontal

plane with the area of distortion
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