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Lightweight wireless phase synchronization techniques for next-generation
extremely large microwave interferometers
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The conducted research is a feasibility study on a single-satellite

monolithic synthetic aperture antenna on extremely large membrane structures. Microwave instruments,
active or passive, are subject to the diffraction limit whereby the spatial resolution is
physically limited by aperture size. To explore larger apertures, we propose to place the antenna
elements on large membrane structures, such as those demonstrated in solar sails. Three core
challenges were identified: 1) thin membrane-placeable antenna elements; 2) a wireless
synchronisation scheme for these elements; and 3) a position and phase calibration scheme to correct
for membrane deformation. These challenges were addressed with experimental demonstrations.
The demonstrated technology enables radiometers in geostationary orbits and interplanetary
destinations as Jupiter and Saturn for the first time. Furthermore, a new concept using a long strip
of membrane antennas was also explored, potentially achieving 100 m apertures.
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