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Abstract: Time-frequency transfer technology plays a key role in modern communication, navigation and
scientific research, and plays an important role in basic science experiments, economy and people’s livelihood,
and national security. With the development of high-precision optical clock and its various applications, satellite-
terrestrial time-frequency transfer accuracy has increasingly become a bottleneck restricting the development of
satellite time-frequency transfer network, so the development of free-space laser time-frequency transfer
technology has become the key to the development of satellite time-frequency network in the future. Free-space
laser time-frequency transfer technology can significantly improve spatial time-frequency transfer accuracy
compared with microwave time-frequency transfer technology, and has good laying conditions compared with
optical fiber time-frequency transfer technology, which is suitable for aerospace and other environmental
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applications. This paper reviews the research status of free-space laser time-frequency transmission at home and
abroad, and looks forward to the development trend of free-space laser time-frequency transmission technology,
which will develop in the direction of higher transmission accuracy, networking and quantum security. The
continuous breakthroughs in space laser time-frequency transmission technology will not only promote the
development of modern communication and navigation systems, but also have great significance to the basic
scientific problems such as astronomical observation, geophysics, large-scale scientific engineering, and the

determination of physical constants.
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