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Planetary Rings: Particle Properties and Evolu-
tion

Keiji Ohtsuki

Laboratory for Atmospheric and Space Physics, Univer-
sity of Colorado, 392 UCB, Boulder, Colorado 80309-0392,
U.S. A.

Hiroshi Daisaka

Graduate School of Commerce and Management, Hitot-
subashi University, 2-1 Naka, Kunitachi-shi, Tokyo 186-
8601, Japan

Takaaki Takeda
National Astronomical Observatory of Japan, Mitaka-shi,
Tokyo 181-8588, Japan

abstract:

All the four giant planets in our Solar System have rings,
thus ring-satellite systems seem to be a natural byproduct
of giant planet formation process. Therefore, studies on
the origin and evolution of ring-satellite systems would
constrain the formation processes of giant planets. Satur-
n’s rings are mainly composed of water ice, and particles in
the main rings have sizes between centimeters to several
meters. We first describe effects of normal and tan-
gential coefficients of restitution of icy ring particles on
dynamical evolution of planetary rings. Restitution co-
efficients for icy particles for low-velocity impacts rele-
vant to Saturn’s rings have been measured by laboratory
impact experiments. Restitution coefficients influence
random velocity evolution of ring particles, their
rotational states, and accretional evolution. We will also
discuss possible effects of adhesive forces between ring
particles on accretional evolution and structure formation
in rings, although it is not clear at present whether non-
gravitational cohesive forces would play a major role in
the dynamics of planetary rings. Finally, we will discuss
effects of meteoroid impacts on the creation and evolution
of planetary rings. Dilute dust rings including the Jovian
rings are created by meteoroid impacts on small satellites.
Such impacts would also cause compositional evolution of
Saturn’s rings. Further theoretical as well as observa-
tional studies of compositional evolution of Saturn’s rings
would provide a unique constraint on the origin and evolu-
tion of the rings.
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