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The Cassini Ion and Neutral Mass Spectrometer: Initial Observations
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The Ion and Neutral Mass Spectrometer (INMS) onboard the Cassini Orbiter was
activated subsequent to the end of the Saturn Orbit Insertion burn of Cassini’s main
engines. While above the A-ring, INMS observed clear signatures of both molecular
and atomic oxygen ions and of protons. These measurements support the existence of
an “ionosphere” (or plasma environment) associated with the A-ring. The likely
source of these ions is photoionization by solar ultraviolet radiation of neutral O2
molecules associated with a tenuous ring atmosphere. INMS direct measurements of
this neutral population was precluded by large background signal.

During the first close flyby of Titan, INMS detected N2, CH4, H2, Ar, and a host of
more complex hydrocarbon and nitrile species in Titan’s upper atmosphere. INMS
has also provided evidence for atmospheric waves in the upper atmosphere and made
the first direct measurements of isotopes of nitrogen, carbon, and argon that together
provide interesting clues about the evolution of the atmosphere. The bulk
composition and thermal structure of the moon’s upper atmosphere do not appear to
have changed since the Voyager 1 flyby of the large moon in November 1980.
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