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Recalibrate yourselves!
10°'ergs > eV-keV
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Cassini Tour of Saturnian System
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Neutrals in a Magnetosphere
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Plasma Neutral Interactions Clear out Magnetosphere



Plasma Alterations and Production of Neutrals
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Collision Cross Sections, Radiation Chemistry
Simulations for Gases and Surfaces




Plasma-Induced Removal of
Satellite Atmospheres

Large Plasma Atmospheric Loss*

Moons Pressure (Titan Atmos.)
102 N/m?2

Jovian

Johnson Ap.J. L. 2004




Energetic Neutral Image of Titan’s

Escaping Corona
Cassini: MIMI-INCA
Dandouras et al. 2006

Fast Slow Fast Slow
H* + H, > H + H,*

FLUX (cm® ar = keV)™

15:01 UTC 2004 DOY 300
Hydrogen 20-50 kaV

Averoge; 2
S/C POS: [ 188, —7.3 0.1

H =8000 km 20 keV < E <50 keV t = 8 minutes

expo



Redistribution by Charge Exchange

v = Relative Speed Between lon and Neutral

v large
A+ > A >
B B"

A can escape: R > 25 R, .. ~ Edge of Main Rings
Plasma Clearing of a disk of gas

v small s

At —> —> A

B (AB)* B

Charge Ecchange = An Ion-Molecule Reaction
Imporxant in inner magnetosphere




assini’s trajectory over the rings

01:12 - 02:49-54

Earth Occultatiotn
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Solar Occultation
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Ring Ionosphere
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Cassini Trajectory

2 0*+ O ~20% (~0.5eV/ion)
Ion formation + pick-up
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Simulations
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O," Scattered by O, + O, Collisions
Ions attain a component of v along field lines
2r due to scattering by neutral
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Saturn’s O, Ring Atmosphere

Photo-Sputtering
(Bouhram et al. 2006: Model)




Enceladus (Saturn)
and lo (Jupiter)
Active Moons
Sources of Neutrals/ Plasma Tori




Distorted
Magnetic Fields

Cassini’s First Detection of Enceladus Outgassing




Water Geysers on Enceladus
Primordial Materials

South Pole

Ice grains + Gas
H,O0(~90%), (N,, CO?), CO,, (CH,, NH ’?)




E-Ring: Ice grains
Dispersed by Plasma Interactions
Imaged by Cassini ISSI

Corresponding

Gas / Plasma Torus
W+ (O+, OH+, H20+, H30+)
W (H20, PH, O)




Enceladus Neutral Tori

. Track Ejected H,O
Enceladus South Pole Emission
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Toroidal OH Atmosphere

from Hubble Space Telescope Observations
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Water Neutral-Ion Loss Time Scales
lon and Neutral Loss vs Dipole L 182:1600—-2400
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Flux Tube Content; nL?

Total Flux Tube Content ws Rodial Distonce 182:16800—2400
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Neutrals Ions

Charge Exchange ‘Diffusion’
(Low Col. Speeds)

Inner
Magnetosphere

Enceladus+ Rings
supply O to Titan!




Jupiter: Magnetic Field, Satellites and Plasma Torus




Jupiter’s Moon lo

Escaping Atmosphere
Sodium Cloud

lo’s S* Torus
CITEP S* Image at 8731 A
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Jupiter’s Giant Sodium Corona
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Enceladus vs. lo

Enceladus lo
Neutral Source Rate ~0.3 tons/s ~1 ton/s
(vco — vo) 26km/s 57kml/s
n, 70/cc ~2500/cc
N /N, 0.3 0.3
Te ~1.5eV ~ 6eV

Ti ~ 35eV ~150eV




Europa in the Jovian System
Radiation Effects

Magnetic Field
Lines

Europa Mission?
T.A. Cassidy



Europa’s O, Torus
(Burger and Johnson 2005)
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Europa’s Sodium Atmosphere

(Leblanc et al. 2002; 2005)

Sun/Earth

400

,, — e — —
,,,,,,,,,,,,



Do we understand the differences between the Jovian
and Saturn magnetospheric plasmas?

Do erosion processes in these magnetospheres have
much in common with magnetic field driven
processes at other debris disks?

Do these material transfer processes have much in
common with such processes elsewhere?




