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Fig. 8 Evolution of orbital elements of dust of different sizes from the prograde satellite Himalia
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Fig. 9 Evolution of orbital elements of dust of different sizes from the retrograde satellite Ananke
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Orbital Dynamics of Dust Particles in the Region of the Jovian Irregular Moons

YE Angi"?, CAI Zizhe"?, CHEN Zhenghan"’, LIU Xiaodong"’

(1. School of Aeronautics and Astronautics, , Shenzhen Campus of Sun Yat-sen University, Shenzhen 518107, China;

2. Shenzhen Key Laboratory of Intelligent Microsatellite Constellation, Shenzhen Campus of Sun Yat-sen University, Shenzhen 518107, China)

Abstract: A lot of dust particles are ejected from the surfaces of the Jovian irregular moons by the impact of interplanetary
meteoroids. In this paper, the dynamics of dust particles originating from the irregular satellites in the complicated Jupiter system
with various perturbation forces were studied, using both the analytical method and the numerical simulation method. By analyzing
the conserved effective Hamiltonian quantity and phase portraits in the orbit-averaged model that describes the long-term evolution
of motion of dust, it is concluded that dust particles originating from the prograde satellites tend to be distributed in the direction
away from the Sun, while dust particles originating from the retrograde satellite are predominantly distributed in the direction
towards the Sun. With long-term numerical simulation, it is found that the orbits of particles originating from prograde satellites are
more stable than those of particles originating from retrograde satellites, and the orbital stabilities of large-size dust particles are

greater than those of small-size particles.

Keywords: orbital dynamics; deep space exploration; irregular moon; exploration of Jupiter; dust dynamics

Highlights:

e The conserved quantities and phase portraits of dust originating from the Jovian irregular moons in the orbit-averaged model are

analyzed by combining the analytical method and numerical simulations, to reveal different evolutionary patterns of dust originating

from the prograde and retrograde irregular moons.

o The effect of solar radiation pressure on the orbital inclinations of dust originating from the Jovian irregular satellites is

investigated using numerical simulations with all other perturbations.

e Long-term evolution of the orbital elements of dust particles originating from the Jovian irregular satellites is obtained by

numerical simulations of their motion in the complicated Jovian space environment, with various perturbation forces.
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