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Broadband Free-Space Measurement of Shielding Effectiveness for Satellite
Metal Mesh Reflectors Considering Structural Conditions
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Abstract

This study evaluated the shielding effectiveness (SE) of the metal mesh reflectors used in satellite antennas under different structural
conditions. A free-space measurement setup incorporating absorbing panels and time-domain gating was applied across the S, X, and Ka bands.
The employed method was validated by comparison with the ASTM D4935, lens homn, and shielding enclosure techniques. Using
Atlas-patterned Mo/Au mesh specimens, the SE was measured under variations in seam presence and tension level. The results showed that
SE deviation remained within +3 dB across all frequencies, indicating that these structural variations had negligible effect on electromagnetic
performance. This study is expected to contribute to the establishment of practical criteria for structural tolerances in mesh reflector fabrication.
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Fig. 1. Employed measurement setup.
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Table 1. Comparison of SE between reference methods and
employed method (depending on frequency).

Ky

[dB] Reference method Used method
S (1.5 GHz) 37.31 38.09 (A, +0.78)
X (10 GHz) 21.86 22.11 (A, +0.25)
Ka (30 GHz) 12.57 12.49 (A, —0.08)
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Fig. 2. Configuration of metal mesh specimens for struc-
tural condition experiment.
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Fig. 3. Shielding effectiveness by specimen type and dir-
ection across frequency bands.
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