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Development of an Indigenous 10-W-Class High-Power Optical Amplifier for Space
Applications
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[Abstract]

This research and development project aims to realize a domestically produced, space-qualified 10
W-class high-power optical amplifier for optical satellite communications. Optical amplifiers are
essential to space optical links, since higher transmission power enables higher data rates while
reducing terminal size, mass, and overall system power consumption. A previous Japanese mission
relied on an overseas product, underscoring the need for technological autonomy.

In this project, an engineering-model optical amplifier equivalent to a flight design is developed
and evaluated in simulated space environments. Target performance includes optical output
exceeding 10 W, electrical-to-optical efficiency of at least 10%, and compliance with satellite
requirements such as thermal-vacuum endurance and radiation hardness equivalent to more than 17
years in geostationary orbit. Building on a previously developed amplifier for the International Space

Station, the project integrates advanced optical design with satellite-grade electrical, thermal, and

reliability technologies to establish a domestic framework for supplying future flight models.
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