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Research and development of Quasi-Zenith Satellite System
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[Abstract]
The purpose of this R&D is establishing some basic technologies necessary for navigation satellite
system such as on-board atomic frequency standard and precise time management system. National
Institute of Information and Communications Technology (NICT) developed an engineering model
(EM) of on-board active hydrogen maser and confirmed its performance under the space environment.
NICT also developed an on-board time and frequency (T&F) transfer subsystem (TCU) for the first
Quasi-Zenith Satellite (QZS-1), and some ground stations such as time management stations. While
an on-board clock parameter is usually estimated together with the orbit, our system enabled a direct
measurement by making use of two-way method which can get rid of propagation errors. We
achieved a measurement precision of about 40 pico-seconds, which is an order better than the
predicted value by the traditional method. NICT also developed innovative T&F comparison system

between ground stations to achieve 107-13 for 100 second averaging.
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