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Table 1 Environmental factors of Jovian system and the

corresponding engineering design constraints
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Table 2 The coefficients of gravity field of Jupiter and its

main moons
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JR /107 kg 1.90x10” 4.80 14.82 10.75

FRIE: 71 492

F42/km Bt 66854 15008 26312 24103
%% /(kg-m”) 1326 3010 1940 1830
RIEES1/(ms”) 23.12 1.31 1.43 1.24
WY (kms ) 59.5 2.0 2.7 24

31 15 B (km's7) 1.27x10° 32027 9887.8 71793
J/10° 14736 4355 127.5 32.7
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Fig. 1 Ganymede’s gravity power spectrum
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Fig. 2 The Jovian magnetic field in magnetosphere
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Table 3 The coefficients of Jupiter’s dipole field
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Fig. 3 Contour plot of the magnetic field magnitude on the surface of Jupiter
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Table 4 The magnetic field parameters of the Galilean moons
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Table 5 High-energy solar electromagnetic flux
in Jupiter’s orbit
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Fig. 4 Jupiter reflectance spectrum
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Table 6 The average albedo values and surface temperature

ranges for the Galilean moons

ZH Europa Ganymede Callisto
SR 0.68 0.44 0.19
KR /K 86~130 90~160 80~160
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Fig. 5 Reflectance spectra of the Galilean moons
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Table 7 The surface pressure of the Galilean moons
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Table 8 The main chemicals found in the exospheres of the
Galilean moons
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S 9x10" — — _
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NaCl  0.003~0.013xSO, _ _ _
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0, — 5x10" 5x10" 3x10"
CO, — — — 8x10"
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K 5x10° 1.6x10° — _
C — — — 2.5x10"
H 2x10" — 2.4x10" —
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Fig. 6 Ganymede atomic Oxygen radial density distribution
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Table 9 Solar wind parameters in Jupiter’s orbit
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Study on Environmental Characteristics of Jovian System

and Spacecraft Protection Design

WANG Jianzhao', QIU Jiawen’, HUO Zhuoxi'
(1. Qian Xuesen Laboratory of Space Technology, Beijing 100094, China; 2. Institute of Remote Sensing Satellite, CAST, Beijing 100094, China)

Abstract: The Jovian system exploration is an important field of deep space exploration in China for the future. Environments
in Jupiter’s system are very complex and the exploration of them is an important scientific goal. Besides that, such rigorous space
environment is also a demanding factor for mission design. In this study, the characteristics and research progress of gravity field,
magnetic field, atmosphere/exosphere, electromagnetic radiation, high-energy particle radiation, plasma, and meteoroids in Jupiter’s
system are analyzed. The gravity field model is an important basis for the design of the orbit and propulsion subsystem and the
redundant model needs to be built. Jovian strong magnetic field constraints the design of sensitive electromagnetic equipment in
control subsystem. The main sources of electromagnetic radiation in Jupiter’s orbit include solar radiation, Jupiter/Satellite reflection
radiation, and Jupiter infrared radiation. The exospheres of Jupiter’s moons are thin but include different kinds of atoms. The flux of
plasma and high-energy particles in Jupiter’s orbit is much higher than that in Earth’s orbit. They can produce a variety of radiation
effects. Among these the focus of protection is total dose and internal charging. The sources of meteoroids include interplanetary and
Jovian system. The risk of surface degradation or breakdown caused by collision between meteoroids and spacecraft should be
avoided.

Keywords: Jupiter system; spacecraft; space environment

Highlights:

e Seven aspects of environments in Jovian system are analyzed.

e The influences of these environments on spacecraft design are discussed.

e These results can be initially served as the constraints for mission design.
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