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Introduction

Narrow Ringlets

m Gravitational interactions
cause many interesting F
ring properties

m Particle sizes in narrow
rings differ widely from
other regions

“Jets” and kinks in the F ring.
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Introduction

Cassini Radio Science Subsystem

m The Cassini space probe
launched in 1997 and
orbited Saturn for 13 years

m The Radio Science
Subsystem (RSS)
transmitted 3 wavelengths
of radio signals from
Cassini to Earth
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Theory of Re-

construction

Method of Observation: Radio Occultations
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Geometry of a radio occultation.

Occultation track for Rev 028.



Reconstruction Integrals
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Forward Diffraction Integral

Theory of Re-
construction
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m It is possible to reverse this integral to recover the
"density” of the rings



Overcoming Diffraction
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Optical Depth Profiles

Exploring Optical depth is directly proportional to how much ring material
o Nerow —there is, making it a more useful measure of ring density:
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X band optical depth profile of the F ring.



Mie Scattering Theory
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m Comparing the optical depths of pairs of wavelengths
allows us to make conclusions about particle sizes



Comparing Optical Depths
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Extinction efficiency versus particle radius for the Ka (short) band, X
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Comparing Optical Depths
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Particle Size

Theory Optical depth profiles of the F ring and Strange ringlet on all 3 bands.

m Proportionality constant ng can be determined from At

m The remaining degrees of freedom are anmin, @amax, and g



Constraining Particle Sizes

Sploring m Values of g and aj,.x determine curves for differential
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Previous Results: Other Ring Features

Scattering Model with m = (1.78+0j)
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F Ring Differential Opacity Plot
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Strange Ringlet
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Results

C Ring Plateaus

ATx_s/Tx as %

C Ring Plateaus 1-5
[

P5

— amx=30m

amsx=10.0m

20 W 60 80 100
ATka-x/Tx as %

Plateaus are
optically " bright”
regions in the C
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Conclusion

Concluding Remarks

m High resolution
reconstructions allow us to
analyze particle sizes in
narrow ringlets

m The F ring is unique from
other ring regions

m Most easily interpreted as
an abundance of smaller
particles
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