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Abstract: This paper presents a study of the electromagnetic scattering of a serpentine inlet at 15 GHz in Ku
wave band. The radar cross section (RCS) characters of the serpentine inlet at different azimuths, attack an-
gles and terminators are obtained. The results indicate that: (1) The average RCSs of the serpentine inlet with
fan terminator in +60°azimuth are— 24. 33 dB ¢ m’® in horizontal polarization and—19. 15 dB « m® in vertical
polarization. It means that the serpentine inlet is a low observable inlet. (2) The RCS curves of the finite
difference time domain (FDTD) numeric simulation results at different azimuth angles are basically in accord-
ance with the experiment results. The difference of the average RCS in % 60°azimuth between experiment and
computation is less than 4 dB. (3) The inlet symmetry Ex contour map shows that the transmitting wave en-
ters into the inlet and reflects several times in the duct, which validates the design philosophy of the serpentine
inlet and provides a practical approach to study the RCS reduction of the serpentine inlet using radar absorbing
material (RAM) method.
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Fig. 1 Serpentine inlet model
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Fig. 2 Geometry parameters of the serpentine inlet model
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Fig. 3 Terminator with fixed fans
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Fig. 4 Cartesian mesh of the serpentine inlet model
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Fig. 5 RCS curve of the inlet with fan terminator (HH)
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Fig. 6 RCS curve of the inlet with fan terminator (VV)
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Fig. 7 Mean value of the inlet RCS vs. attack angle (HH)
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