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1. Introduction

The reflectance spectrum of Saturn’s rings in the UV,
visible and near-IR regions is dominated by fine-
grained crystalline water ice with relatively small
amounts of non-icy material [14, 16, 8, 3]. The lat-
ter is generally thought to be either organic in nature
or nano-phase particles of metallic iron or iron-oxides,
combined with silicates and/or carbon deposited by in-
terplanetary debris [9, 6, 17, 7, 4, 1]. This icy mixture
makes up the regolith coating the surfaces of the indi-
vidual millimeter- to meter-sized ring particles.

2. Observations

Previous observations by the VIMS instrument on
Cassini have revealed significant regional-scale spatial
variations in the rings’ visible and near-IR spectrum
[15, 10, 11, 13]. The final, or ‘Grand Finale’ orbits of
the Cassini mission provided an opportunity for spec-
tral scans across the entire ring system at a spatial res-
olution unmatched since the more limited observations
at Saturn Orbit Insertion (SOI) in 2004, covering both
the sunlit and unlit sides of the rings. For each spectral
scan, the instrument stared in a fixed inertial direction
while the motion of the spacecraft carried the field of
view across the rings at a radial velocity of 7–9 km/s,
resulting in a single, continuous image 64 pixels wide
by ∼ 1000 pixels long with a spatial resolution of 30–
60 km. On revs 255 and 262, the aim point moved
outwards across the sunlit rings, so that the resolution
is highest in the A ring. On rev 287, on the other hand,
the aim point moved inwards, resulting in the resolu-
tion being highest in the C ring. The unlit side of the
rings was scanned on revs 260 and 262. The phase an-
gle was ∼ 65◦ for the lit side scans and ∼ 130◦ on the
unlit side.

3. Results
Overall, the main features seen in the spectral profiles
are very similar to those seen in the VIMS spectra ac-
quired at SOI [15] and in previous spectral scans of
the sunlit rings [10, 13]. At regional scales, we see
that the ice band depths are greatest in the outer half
of the B ring and the outer two-thirds of the A ring,
and lowest in the inner C ring and the Cassini Divi-
sion. As noted in previous studies, there are no abrupt
transitions between the major ring regions. Instead,
the band depths decrease smoothly from the middle A
ring into the outer Cassini Division, and also from the
innermost part of the B ring into the outer C ring, and
then decrease further across the C ring. Our initial re-
sults were summarized by [18]. We focus here on the
B ring.

Figure 1 shows the standard VIMS spectral param-
eters for the B ring, derived from the VIMS lit-side
scan on rev 287, at a sampling interval of 20 km. Plot-
ted here are water-ice band depths calculated from the
average spectrum of each radial bin, using the formula
[2]:

DB = 1− S(λ0)
S(ref)

(1)

where S(λ0) is the I/F at the bottom of the band and
S(ref) is an average of the I/Fs at reference wave-
lengths on either side of the band. Also shown are
the normalized spectral slopes in the visible portion
of the spectrum, between 0.35 and 0.55 µm and be-
tween 0.55 and 0.85 µm. For further details, see [15]
and [10]. Previous observations have shown that the
UV slope is strongly correlated with the IR ice band
depths, with both increasing as either the ice grain size
in the particle regolith increases or the abundance of
non-icy material decreases.

In the B ring, we again find that the UV slope is
strongly correlated with the IR ice band depths, most
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notably in the complex region between radii of 99,000
and 104,000 km, referred to as B2 by [5]. This region
is characterized by a series of abrupt local transitions
in optical depth τn, between ∼ 2 and 5 or more, at ir-
regular intervals of 50 − 200 km. Close inspection of
the VIMS data shows that there is an almost-perfect
positive correlation between the ice band depths, the
UV slope and τn, with every peak (or dip) in band
depth being associated with a maximum (or minimum)
in τn, as first reported by [13]. Interestingly, the cor-
relation of band depths with I/F is much weaker, with
peaks in band depth being associated with both max-
ima and minima in I/F in this region. Outside the B2
region, we find that there are only minimal variations
in band depth or UV slope across the B ring, except
for the outermost ∼ 1300 km or so.

Measurements of the precise wavelength of the
broad continuum peak at ∼ 3.6 µm can be used to
infer the surface temperature of the ring particles [12],
and its spatial and temporal variations. Across the B
ring, the regolith temperature inferred in this manner
shifts from T = 88 K at radii greater than 105,000 km
to 107 K in the inner B ring, indicating that the par-
ticle surfaces are colder where the optical depth and
reflectivity are higher.
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