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Effect of CFS-PML Performance on Mutual Interference Analysis for
Wide-Angle Beam Scanning of Large Array Antennas
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Abstract

This study analyzes the effect of complex frequency shifting perfectly matched layer (CFS-PML) settings on the accuracy of
mutual interference analysis during wide-angle beam scanning of a large array antenna. The variation in the absorption performance
of PML according to its parameters and angle of incidence is quantitatively analyzed and validated through simulations. At wide
scanning angles, the wave impinges on the PML boundary at near-grazing incidence, which increases the residual reflections and
degrades the accuracy of the Huygens surface. For scanning angles exceeding 75°, the resulting error surpasses 15 %, causing
inaccuracies of up to 7 dB in the overall mutual interference analysis. Therefore, this study emphasizes the criticality of optimizing
the PML parameters while considering the beam-steering angle to achieve a precise interference analysis for platform-mounted

large-array antennas.
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|R(0)| | 1e7° le* 1 ° 1e 1e 7

A(0) [%]| 83.27 90.78 94.92 97.20 98.46

| R(0) | 1le 8 1e? 1e 10 1e ! le 12

A6) (%] 99.15 99.53 99.74 99.86 99.92

B 5 [R0)]] WE PML 55&(6,=85°)
Table 5. PML Absoprtion Rate as a function of | R(0)].

| R(0) | 13 1e? 1l ® 1e 8 1le 7

A6) [%]] 4523 55.19 63.34 70.00 75.46

|[R(0)| | 178 1le ® 1e 10 1e 1 1le 12

A(0) [%]] 79.92 83.57 86.56 89.00 91.00
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Fig. 8. An array of infinitesimal dipoles periodically spaced
along an x-axis.
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Fig. 9. A large array antenna mounted on the platform.
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Fig. 10. PML absorption error vs. beam scanning angle.
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b, (°) 0 15 30 45
md [W]
420.61 439.52 456.50 480.20
(1R(0)|=1¢%)
md [W]
420.65 437.80 452.94 478.04
(1R(0)|=1c12)
A0.) %
@) [/}‘ 99.9 99.87 99.75 99.24
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A0.) %
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0, (°) 60 70 75 80
rad [W]
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(ue )|=1¢%)
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A@0.) %
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A@0.) %
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Fig. 11. PML absorption error vs. | R(0)| (6,=75°).
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. IR0 | o] W& PML 55 23H&(0,=75°)
Table 7. PML absorption error vs. | R(0)] (6,=75°).
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Fig. 12. E-field distribution on Huygens surface.
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