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Abstract: In recent years, a large number of space missions such as space gravitational wave detection,
satellite gravity measurement, deep space exploration and other space missions have put forward extreme-
ly challenging technical requirements for ultra-long distance and ultra-high precision inter satellite laser
interferometry technology. For example, in typical space gravitational wave detection, it is required to
reach the accuracy of Pico-meter(10™ m) at a distance of one million kilometers (10’ m). According to
the typical requirements of intersatellite laser interferometry in space missions, this paper introduces the
overall structure of intersatellite laser interferometry system, discusses and discusses the key technolo-
gies in the measurement system, such as space applied laser technology, frequency stabilization technol-
ogy, precise phase measurement and ultra-low power weak light phase locking technology, fast acquisi-
tion, tracking and ultra-precision beam pointing of inter satellite laser Measurement and control technolo-

gy, as well as the current technology development status. The improvement of intersatellite laser interfer-
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ometry technology will be able to meet the needs of a wider range of space missions and greatly promote

the further development of space missions.

Key words: laser interferometry ; intersatellite laser ranging; spaceborne laser; gravitational wave detec-

tion; space mission
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Fig. 1 Scheme of responder inter—satellite laser ranging system
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Table 1  Technical requirements of laser in space missions
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Fig. 2 Typical structure of a high—power laser with a MOFA configuration
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