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Experiment on Electromagnetic Scattering Characteristics of
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Abstract: The coating for cockpit glass is one of the important ways to realize aircraft stealth technology. The
stealth characteristics of Nb-doped ITO (Indium Tin Oxides) coated glass is studied by using the RCS(Radar
Cross Section) mean gain. A series of RCS darkroom tests are carried out for Nb-doped ITO coated glasses with
different sheet resistance, and the electromagnetic scattering characteristics with different incident frequencies
and polarization modes are analyzed. It is found that, when the sheet resistance increases, the electromagnetic
scattering decreases, and the appropriate sheet resistance(less than 40 Q/m?”) is beneficial to realize the shape-
stealth of cockpit, and its scattering characteristic is also close to the metal’s, the peak of specular scattering is
narrow when the frequency is high.
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Table 1
Nb-doped ITO coated glass

Optoelectronic parameters of

ETReE R/(Q+m ?) T/%
17 20 80
27 21 86
37 27 84
47 38 86
57 55 83
67 84 84
7% 127 86
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Fig. 1 Installation diagram of specimen in darkroom test
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Fig. 2 Sketch of NB-doped ITO coated

glass’s RCS test in darkroom
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Fig. 3 RCS curves with 10 GHz and HH

polarization, VV polarization
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Fig. 4 RCS curves with 15 GHz and HH

polarization, V'V polarization
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Table 2 RCS arithmetic means in angle

domains of heading 20 degree

RCS AR {E /dBsm
R/(Q+m™?) 10 GHz 15 GHz
HH \'A% HH A%
&R —3.946 2 —2.8572 —4.9425 —3.1935
20 —5.8184 —4.6211 —6.5238 —5.5263
21 —6.7879 —6.1016 —7.0314 —7.5600
27 —7.5087 —6.2363 —6.8100 —8.8843
38 —9.1277 —7.0334 —11.6342 —8.8563
55 —12.6718 —8.6508 —13.1475 —12.6677
84 —17.6492 —12.4794 —15.2570 —15.7390
127 —19.8063 —14.8632 —16.3900 —15.509 8
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Table 3 Gains in angle domains of heading 20 degree

RCS FAR P {3 75/ dB
R/(Q+m™ %) 10 GHz 15 GHz
HH \AY% HH \AY%
20 1.872 2 1.763 9 1.581 3 —2.3328
21 2.8417 3.244 4 2.088 9 —4.366 5
27 3.562 5 3.379 1 1.867 5 —5.690 8
38 5.181 5 4.176 2 6.691 7 —5.662 8
55 8.725 6 5.793 6 8.205 0 —9.474 2
84 13.703 0 9.622 2 10.314 5  —12.5455
127 15.860 1 12.006 0 11.447 5 —12.316 3
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Table 4 Gains in angle domains of heading 60 degree

RCS SEAR M 3 25 /dB
R/(Q+m %) 10 GHz 15 GHz
HH vV HH A%
20 2.019 2 1.938 8 1.916 6 2.705 2
21 3.300 6 3.3139 2.188 3 1.807 8
27 3.705 1 3.679 5 2.682 0 5.784 3
38 5.354 4 4.359 4 6.743 1 5.991 2
55 8.758 5 5.977 9 8.096 5 9.334 3
84 12.754 1 9.8659  10.118 2  12.656 4
127 15.7274 12,1551  11.1399  12.659 5
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