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Application mode and space experiment progress of X-ray
pulsar timing and navigation
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(Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract: The application mode of X-ray pulsar timing navigation is discussed and the progress of
space experiments based on the development and application requirements of the national
navigation system is introduced. Firstly, the characteristics and current development status of
ground-based radio and space X-ray observations on pulsar timing are summarized, and the signifi-
cance of pulsar timing research and development is explained. Secondly, the application character-
istics and current levels of X-ray pulsar navigation are summarized, and the technical advantages
and typical application scenarios of X-ray pulsar navigation are discussed. Thirdly, the progress of
space experiments on X-ray pulsar timing navigation at home and abroad is summarized.
According to the results of space experiments, the timing stability of pulsars can reach the order of
107", and the navigation accuracy of pulsars can reach the order of kilometer, which has prelimi-
nary value for in orbit applications. Therefore, accelerating the in-orbit demonstration and engi-
neering application of pulsar timing navigation technology in China is of great significance.
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Fig. 1 Schematic diagram of pulsar and its radiation beam
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