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Abstract

Images from the Cassini spacecraft recently revealed
in the vicinity of the orbit of Mimas the existence of
several very small satellites: Aegaeon, Methone, An-
the, Pallene [1, 2, 3]. Pallene shares its orbit with a
continuous tenuous ring, and is probably in a third-
order 19:16 resonance with Enceladus. By contrast,
Methone and Anthe are embedded in arcs, and Ae-
gaeon also orbits within an arc of material near the
inner edge of Saturn’s G ring. The presence of these
three arcs/moons are consistent with their confine-
ment by corotation eccentricity mean motion reso-
nances with Mimas, and recalls the arc’s system ob-
served around Neptune interacting through corotation
resonances with the satellite Galatea [4]: Aegaeon
is trapped in a 7:6 resonance inside the orbit of Mi-
mas, whereas Methone and Anthe are respectively in a
14:15 and a 10:11 resonance outside it [1, 2, 5]. Fur-
thermore, the investigation of the long-term evolution
of these satellites shows chaotic motions [6].

Here we study in details the dynamics of Methone,
Anthe and Aegaeon, which are also involved in Lind-
blad and/or secondary resonances with Mimas. Aver-
aged equations are used to analyze the coupling be-
tween the resonances. We also perform numerical in-
tegrations, using an integrator [7] that takes into ac-
count the effects of Saturn’s oblateness (up to J6),
modified to compute the variation of geometric orbital
elements [8].

We estimate the probabilities of capturing a satel-
lite into one of the corotation eccentricity resonances
with Mimas as the orbit of the latter evolves through
tidal effects. This follows earlier results concerning
the capture into spin-orbit resonances [9].

We will discuss the potential implications of this
work, in particular the constraints it may provide on
Mimas’ orbital evolution.
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