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Magnetron Phased Array for Space Solar Power Station
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Abstract

Launching a large space solar power station into geostationary orbit and efficiently transmitting power to Earth is
one of the biggest challenges faced by space-based solar power. Therefore, designing and realizing a lightweight,
long-distance wireless power transmission system is a critical scientific challenge in constructing space solar power
stations. The core issue lies in reducing system weight while achieving high-efficiency, high-precision power
transmission over long distances. Compared to other essential components like solar cells and structural frameworks,
the microwave phased array system used for wireless power transmission plays a decisive role in the station's
performance. Current phased array research focuses mainly on radar and communication base stations, where
existing arrays lack the efficiency needed for space solar power systems. This study addresses this by developing
the world’s first 5.8 GHz magnetron phased array capable of simultaneous power and phase control, achieving a
maximum output of over 1600 W with a microwave conversion efficiency of 61%. By introducing a new phase-
locking principle, the study enables precise phase control for magnetrons with arbitrary I-f characteristics,
overcoming previous limitations. The system, built using four phase-controlled magnetrons, measures 2 meters high,
1.3 meters wide, and weighs approximately 800 kg, with a continuous output of 1637 W and a conversion efficiency
of 61%. This research establishes a solid foundation for future development of higher-power phased arrays.





