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Abstract

Deployable structures consisting of membrane surfaces can be stowed and lightweight, enabling the
construction of large-scale structures in a single launch. The usefulness of this structural style has been
strongly recognized since its demonstration by IKAROS. In addition, it is now important to add value
beyond storage and deployment. We have been studying the application of such a structural style to large
deployable antennas to improve their stowability and lightweight. To realize a large membrane antenna,
it is necessary to satisfy both the requirements specific to space structure engineering, such as stowability
and lightweight, and those specific to antenna engineering, such as gain and directivity. On the other
hand, the simplicity of fabrication is an important point in realizing large membrane antennas, but it does
not seem to have received much attention. For example, a typical concept for a large membrane antenna
is to use two layers, with a patch antenna mounted on the first layer and a GND on the second layer. This
method is easy to store, lightweight, and has a high antenna gain, so it can satisfy both requirements.
However, to ensure stable antenna performance, the distance between the two layers must be strictly
controlled, which requires the insertion of a large number of spacers between the layers. In addition,
wiring for the feed between the two layers is required, and the handling of this wiring is difficult. If dipole
antennas are mounted instead of patch antennas, only a minimum of one membrane surface is required.
Although the gain of the dipole antenna is lower than that of the patch antenna, the gain can be improved
by placing the reflector-mounted membrane surfaces at a distance from each other. This method requires
no wiring between the two layers and is easy to fabricate. The objective of this research is to confirm the
usefulness of the concept of a large membrane surface antenna implemented with a dipole antenna with
a reflector. To this end, storage efficiency, areal density, radiation pattern, and ease of fabrication are
quantified numerically and experimentally, and compared with typical concepts.
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