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Fig. 6 Illustration of binary asteroid system
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Table 1 Comparison of the characteristics of gravitational field

models of different small celestial bodies
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Recent Advances in Modeling Gravity Field of Small Bodies

SHANG Haibin, WEI Bingwei, LU Jucheng
(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Small celestial bodies in the Solar system, such as asteroids and comets, have become the key targets in the field

of deep space exploration. The exploration of small celestial bodies is of great significance for studying the formation and evolution

of the solar system, the origin of life, planetary defense, and the exploitation of space resources. With the continuous

development of aerospace technology, the way of small-body exploration has gradually shifted from flyby and orbiting to close-

proximity detection methods, such as landing, sampling, and touring. The construction of a high-accuracy gravitational field

model in the vicinity of the given small body is crucial to the design and implementation of such close-proximity exploration

missions and to the study of dynamics near the small bodies. Thus, this paper first reviews the two-hundred-year history of

development of the modeling of gravitational field, and elucidates the basic principles and drawbacks in the different methods. The

relationship between the gravitational field near the binary asteroid system and the dynamics of such system is second reviewed. This

paper also reviews the techniques for modelling the gravitational interactions in the study of the dynamics of the binary asteroid

system. These techniques provide fundamental tools for the binary system mission designs and the study of the formation and

evolution of the binaries. Finally, the future research trends are discussed.

Keywords: small body: gravity field model: binary asteroid system; gravitational interactions

Highlights:

e This paper reviews in detail the development history of small-body gravitational field modeling techniques. It introduces
theoretical modeling and data-driven methods in small-body gravitational field modeling techniques, and explains the basic
principles of different methods, respectively.

e The characteristics of different small-body gravitational field modeling methods are compared in terms of globalization,
validity, ease of coefficient solution and computational efficiency.

e The relationship between gravitational field modeling techniques near binary asteroid systems and the dynamics of binary asteroid
systems is studied in the context of binary asteroid system detection missions.

o In this paper, the principles and characteristics of different methods for modeling the dynamics of binary asteroid systems are

presented in terms of three categories: the sphere restriction assumption, the series expansion method and the finite element method.
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