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Table 2 Time residual results
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Summary of Sampling Technology for Small Celestial Bodies

LIU Deyun', LAI Xiaoming', WANG Lusi', LIU Xiaoging', ZHAO Zeng',
ZHANG Jiabo', QUAN Qiquan’
(1. Beijing Spacecraft Manufacturing Factory Co., Ltd., Beijing 100190, China;
2. State Key Laboratory for Robotics and System, Harbin Institute of Technology, Harbin 150080, China)

Abstract: Small celestial bodies are important carriers for humans to understand the origin and evolution of the Solar system,
and they are also rich in precious metals and rare elements. Sampling exploration of small celestial bodies has a vital value for
scientific development. The environment which has influence on sampling missions is concluded through the reserch of the surface
characteristics of small celestial bodies and the existing sampling technology. The technology requirements of small celestial body
samplers are summarized.

Key words: small celestial bodies; weak gravity; sampling techniques

High lights:

o The target properties that affect the implement of the sampling mission of small celestial bodies are analyzed.

e The existing sampling technologies of small celestial bodies are conclued.

e The environment effects of small celestial bodies on the sampling missions are analyzed.
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Processing and Analysis of X-Ray Pulsar-Based Navigation Test
Satellite Observation Data

YI Weiwei', OU Xiaojuan"’, XU Jingwen', LI Jing', LI Bing’
(1. State Key Laboratory of Astronautic Dynamics, Xi’an 710043, China; 2. 63769 Unit of PLA, Xi’an 710043, China)

Abstract: The first batch observation data of the X-ray pulsar-based navigation test satellite were released. We get 35 files of
the time of the arrival of the photons using the standard basic astronomical program library proposed by International Astronomical
Union and the JPL ephemerides. Using the method of epoch folding and the known ephemeris parameters, 35 pulse integral profiles
are obtained. The kernel regression method is used to reduce the noise. The influence of the folding bin number on time residual is
analyzed. The results show that the observation data is effective, and the pulse integral profiles can be obtained, and the detection
of crab star is realized. The kernel regression algorithm effectively reduces the effect of the bin number on the time residual. The
rooted-mean-square of the pre-fit timing residual is about 40 ps.

Key words: X-ray pulsar-based navigation test satellite; epoch folding; kernel regression; timing residual

High lights:

e 35 pulse integral profiles are obtained by using the standard basic astronomical program library, the JPL ephemerides, The crab

ephemeris provided by the Jodrell Bank Observatory and the released data of XPNAV-1 satellite.

e The influence of the folding bin number on time residual is quantified.

e The effect of the bin number on the time residual is effectively modified by the kernel regression algorithm.
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