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Topics

o Saturn Kilometric Radiation
— What is it?
— Association with auroras on Saturn
— The radio ‘rotation’ period

e Saturn Electrostatic Discharges (Lightning)
— What are they?

— Occurrence and comparison with Voyager
observations

e Dust impacts



The Radio and Plasma Wave Instrument
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Saturn’s Magnetosphere
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Intense radio emissions
are generated on magnetic field
lines threading Saturn’s auroras.




Cassini RPWS Movember 2, Day 307, 2004 -14
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Saturn kilometric radiation is composed of a bewildering array of fine structure.



Cassini RPWS
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Cassini RPWS
July 25, Day 207, 2004
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HST images courtesy of John Clarke
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Joint observations of
Saturn kilometric
radiation, Saturn’s UV
aurora, and the
iImpinging solar wind
shows that all three are
correlated.
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Saturn’s Rotation A-D04-208-2
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The Rotation Periods of The Giant Planets
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Saturn Radio Modulation Period

The period of the ‘rotational’
modulation of SKR has
varied significantly not only
since the Voyager 1 flyby in
1980, but even over the
Cassini approach and orbital
tour phases.
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SKR Summary

Saturn Kilometric Radiation is a radio emission produced
as a part of the process which produces auroras on
Saturn.

The intensity of SKR correlates with the intensity of the
aurora and both are stronger when the solar wind
pressure is larger.

Fine spectral features in the SKR spectrum are due to
tiny radiation sources moving up and down magnetic
field lines threading the aurora

The 10h 45m period of SKR is thought to be related to
the rotation of the deep interior of the planet, but we are
puzzled by its variation in time.






Saturn Lightning (SEDS) A-D05-142-1
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Source of Saturn electrostatic discharges inferred
from Voyager observations in the early 1980's.



Lightning Storms at Saturn Aoos17s3
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This so-called ‘dragon storm’
appears at the same repetition
rate as ‘Storm C’ SEDs



One aspect of Saturn’s
seasons is that the nature
of the ring shadows on

the atmosphere changes as
shown in this series of HST
images.



Lightning Summary

Saturn electrostatic discharges are radio emissions
produced by lightning in Saturn’s atmosphere.

There iIs a correspondence between some of the
observed SEDs and a convective cloud feature in the
atmosphere.

The occurrence of SEDs observed by Cassini is much
less regular than that observed by the Voyagers.

One possible reason for the difference in the occurrence
of SEDs now vs. in the Voyager era is the season on
Saturn, possibly related to the nature of the ring shadow
on the ionosphere or atmosphere.






'Pandora

Enceladus

The ‘X’ marks the location
where Cassini passed through
the ring plane prior to orbit
insertion.



Dust Impacts at the Ring Plane Crossings
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Antenna Voltage (mV)
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Dust Impact Coupling Mechanism ~ “7°%
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Dust Summary

* The RPWS Is an effective dust detector,
utilizing the entire spacecraft as a target.

 However, the RPWS cannot determine the
dust velocity, or composition, as can be
done with CDA.

e Just before and after Saturn orbit insertion,
RPWS detected more than 1000 dust
Impacts per second as It crossed the ring
plane.



RPWS Links

« RPWS home page, including links to
sounds and animations included in this
presentation:

— http://cassini.physics.uiowa.edu/cassini/

e Space audio page including sounds from
Cassini RPWS and other plasma wave

Investigations:
— http://www-pw.physics.uiowa.edu/space-audio/
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