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Fig.2 Simulation model of the testing system
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Fig.3 Near-field radiation phase distribution of a

bi-ridged horn antenna
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Fig.4 Simulation results of different-sized templates

based on the principle of cross ratio invariance
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Measurement Method for Wave Transmittance of Small-sized
Flat RTM in the P-band

Zhao Jiangliang, Wu Changying
Northwestern Polytechnical University, Xi’an 710129, China

Abstract: The transmittance of Radar Transparent Materials (RTM) is a crucial metric for evaluating their wave-
transmitting performance, necessitating both simplicity and precision in measurement methods. Traditional time-
domain methods determine transmittance by comparing the scattering parameter ratios of RTM samples to those in
air states. However, in the P-band, narrow bandwidth results in insufficient time-domain resolution, often leading to
measurement errors. Furthermore, large sample sizes are required to mitigate edge effects, posing challenges for
preparation and testing. To address these issues, a frequency-domain testing method based on the theory of cross-
ratio invariance is introduced. This method uses a straight-through calibration piece and a flat material with a known
transmission coefficient to effectively eliminate edge effects, enabling accurate measurements of small-scale flat RTM
panels. By constructing a simulation model of the testing system and conducting comparative analyses with traditional
methods and theoretical values, the superiority of this method is verified. Under typical laboratory conditions, tests
were conducted on Polytetrafluoroethylene (PTFE) and unknown flat materials. The results indicate that for PTFE flat
materials within the P-band, the RTM transmittance measured by this frequency-domain method is closer to
theoretical expectations, consistent with simulation results, and exhibits an amplitude error not exceeding 0.03 dB and
a phase error not exceeding 0.35° compared to theoretical values. The method also exhibits good predictive capability
for the transmittance of C-sandwich flat radomes. In conclusion, this method has successfully achieved precise
measurement of the wave transmittance of small-sized flat RTM in the P-band, demonstrating its feasibility, accuracy,
and broad applicability.

Key Words: microwave measurement; radar transparent material; principle of cross ratio invariance; transmittance;
P-band
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