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Synthesis of Linear Antenna Array Patterns with Multiple Broad
Nulls Using Schelkunoff Polynomial
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Abstract

In this paper, a method for synthesizing the linear antenna array patterns with broad nulls(B.V) at the interference
directions is newly presented. Opposit to the conventional methods in which the weights of array elements are
optimized for BN control, this method simplifies the control process for multiple BN directions and widths by
optimally perturbing the zero positions inherent to Schelkunoff polynomial transformed from the array factor. It is also
shown that this method can be easily applicable to the phased array antennas. The proposed scheme is numerically
verified by substituting the extracted complex weights into the array factor.
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Table 1. Optimized w,,.

u, 6, =0° 6, =30°
No. U’ U’ U’ U’
1| —9338 | —9.123 | —10.840 | —10.840
2| —9.089 | —9.010 | —9711 | =971
3| —8840 | —8897 | —8553 | —8553
4 | =7190 | —7190 | —6.896 | —6.547
5 | —6076 | —6.076 | —6466 | —6.135
6 | —4992 | —4992 | —5908 | —5874
7| —3690 | —3.861 | —5479 | —5.449
§ | —3431 | 3641 | —3831 | 3831
9 | 2266 | —2266 | —238 | 2012
10 | =161 | =161 | —2102 | —1891
11 1.469 1469 | —1860 | —1773
12 2.121 2.121 1734 1734
13 3.079 3.079 2422 2422
14 4,617 4911 3.793 4.157
15 5.031 5.361 4.139 4.390
16 5573 5.628 4.491 4.578
17 5.993 6.031 6.046 6.046
18 7.620 7.620 7.232 7.232
19 8.759 8.759 8.902 8.891
20 9.868 9.868 9.336 9.334
21 9.899 9.789
2 10.333 10.222
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Table 2. Extracted complex weights.

w, 6, =0° 0, =30°

No. | Mag. Phase Mag. Phase

1 1.000 0.000 1.000 0.000

2 1.299 7.944 0.816 12.720

3 2219 10.461 1.617 —17.750

4 2.680 —2.342 1.879 8.171

5 3321 7319 2.153 —29.155

6 3.592 10.182 2725 —34.306

7 4360 11.084 3223 —31.451

8 4.804 12.842 3452 —34.903

9 5.438 10.733 4214 —35.356

10 5.749 11.350 4222 —33.548

11 5.795 12.675 4.420 —38.957

12 5.795 17.089 4.706 —47.386

13 5.749 18.434 4.706 —45.373

14 5.438 19.041 4.420 —53.765

15 4.804 16.923 4222 —59.165

16 4.360 18.689 4214 —57412

17 3.592 19.593 3.452 —57.847

18 3.321 22.453 3.223 —61.279

19 2.680 32.114 2.725 —58.440

20 2219 19.312 2153 —63.586

21 1.299 21.829 1.879 —100.91

22 1.000 29.773 1.617 —74.991

23 0.816 —105.46

24 1.000 —92.741
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Fig. 6. Finally synthesized pattern Gj;.
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evaluated from extracted weights.
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