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I n t r o d u c t i o n :   The Composite Infrared
Spectrometer (CIRS) is a remote-sensing Fourier
Transform Spectrometer on the Cassini orbiter that
measures thermal radiation over two decades in
wavenumber, from 10 to 1400 cm–1 (1 mm to 7µm),
with a spectral resolution that can be set from 0.5 to
15.5 cm–1.  The far infrared portion of the spectrum
(10-600 cm-1) is measured with a polarizing
interferometer having thermopile detectors with a
common 4-mrad field of view.  The middle infrared
portion is measured with a traditional Michelson
interferometer having two focal planes (600-1100
cm–1, 1100-1400 cm–1).  Each focal plane is
composed of a 1x10 array of HgCdTe detectors, each
detector having a 0.3-mrad field of view.  More
complete descriptions of the instrument and
investigation are given in [1] and [2].  A brief
description of the first results from observations
through the Saturn orbital insertion period can be
found in [3].

Results:   Saturn.   Although early southern
summer, Saturn’s south pole is much warmer in the
upper stratosphere (~1 mbar) than predicted from
simple radiative models.  This may imply a subsiding
circulation at these altitudes with vertical velocities
~10-1 mm s-1 at high southern latitudes.  The zonal
winds derived from the temperature field exhibit a
marked decay with altitude near the equator.  A
recent study from HST images [4] has reported a
decrease in the cloud-top velocities at low latitudes
by ~200 m s-1, compared to earlier Voyager studies.
If the more recent results were attributable to tracking
clouds at higher altitudes than before, these would
need to be in the upper stratosphere, at the 10-mbar
level or higher.  The use of the pure rotational lines
of CH4 in the range 60-140 cm-1 allows an
unambiguous determination of the CH4 mole fraction:
(4.5 ± 0.9) ¥ 10-3.  This is roughly half Jupiter’s, and
is consistent with the core accretion model of giant
planet formation.

Rings.  In the relatively close observations made
just after the SOI sequence, Saturn’s rings showed
radial variations in temperature down to the smallest
scales resolved, ~100 km.  The temperatures
observed on the unlit side varied from 70-110 K, with
higher temperatures occurring in regions of lower
optical depth.  Surprisingly, the unlit and lit sides of
the A ring had the same derived temperatures.  This
might be explained by differences in the solar phase

angles (the phase angle on lit side was twice that on
the unlit side) and the rotation of the ring particles in
their orbits about Saturn.

Phoebe and Iapetus.  Temperature maps show the
effects of topographical relief.  Diurnal curves for
both satellites indicate a thermal inertial that is
roughly half that of the Galilean satellites.  This
indicates that the uppermost centimeter is highly
fragmented.

Titan.  The coldest stratospheric temperatures are
at mid and high northern latitudes, consistent with the
winter season there.  The warmest regions are
equatorial, with the summer southern pole being a
few Kelvin cooler.  This is an interesting contrast  to
Saturn, and it may indicate a meridional circulation
with upwelling at high southern latitudes. The
stratospheric zonal winds are weak at high southern
latitudes, and they increase toward the equator and
northward.  In the southern hemisphere most
hydrocarbons and nitriles exhibit a slow decrease
poleward or little meridional variation.  Marked
enhancements, however, are evident by mid-northern
latitudes.  The pure rotational lines in the far infrared
have permitted the abundance determinations of
stratospheric CH4 and CO.  The former is roughly
consistent with cold-trapping just below the
tropopause, and the latter is consistent with an
external origin of oxygen compounds.
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