Cross-Polarization

Cross-polarization is a measure of the polarization purity of an antenna as it
expresses the ratio of the desired polarization to the orthogonal polarization detected by
the antenna. The performance target for cross-polarization was set to be 10dB or better
over the £67.4° subtended by the dish.

As before, with the radiating elements oriented as shown in Figure 118, E(Theta)
represents the co-polarization and E(Phi) the cross-polarization. An examination of the
data showed that the cross-polarization target was met for all test frequencies except for

3GHz, as shown in Table 8 below and in the following polar plots.

Table 8: Co- and Cross-Polarization

Frequency, | Co-Polarization, | Cross-Polarization,
GHz dB dB Difference, dB
2 -12.3 -37.7 25.4
3 -25.5 -30.0 4.5
4 -11.9 -29.6 17.7
) -10.3 -36.5 26.2
6 -19.5 -39.9 20.4
7 -18.9 -38.5 19.6
8 -19.2 -30.3 11.1

Further simulation studies suggests that the degradation in cross-polarization
exhibited at 3 GHz may be due to misalignments, and are discussed in Chapter 6:

Conclusions.
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The same was done for the 4.995 GHz RSTN dipole. As before, resonance at the

proper frequency was verified as shown in Figure 171.

S-Parameter [Magnitude in dB]
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Figure 171: S1,1 of 4.995 GHz RSTN dipole

After confirming resonance, polar power patterns were for the 4.995 GHz dipole
are plotted in Figure 172 and Figure 173, while the realized gain patterns are shown in
Figure 174 and Figure 175. From the power patterns, the feed taper is calculated to be
16.67 dB in theta and 6.521 dB in phi. The realized gain patterns yield 16.676 dB in
theta and 6.529 dB in phi. Once again the values for power and realized gain are very
close. This is important so that realized gain measurements from the test lab may be used

to calculate actual feed taper.
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Figure 172: Power pattern of 4.995 GHz RSTN dipole in theta
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Figure 173: Power pattern of 4.995 GHz RSTN dipole in phi
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Farfield Realzed Gain Abs (Phi=90)
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Figure 174: Realized gain pattern of 4.995 GHz RSTN dipole in theta
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Figure 175: Realized gain pattern of 4.995 GHz RSTN dipole in phi
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Figure 270: Front view of diamond feed

316



250mm

M
W

Top of can is flush with top of lip

Figure 271: Side view of diamond feed
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Figure 272: Rear view of diamond feed
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Figure 273: Side view with detail
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Figure 274: Top view of radiating element
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Figure 275: Side view of radiating element
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Figure 276: Feed gap region
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Figure 277: Location of radiating elements
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Figure 278: Side view at bottom of cavity
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Figure 279: Conical damper at bottom of cavity
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Figure 280: Top support ring for radiating elements
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Figure 281: Recessed support ring
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