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1: Ejecta Clouds
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Almost Isotropic Clouds
Composed of Surface
Ejecta

Galileo Dust Detector:
Galilean Satellites
Wrapped in Dust

Clouds

(Kruger et al., Nature, 1999)



Ejecta Production

Meteoroid Impacts
Produce Surface Ejecta

100 um micrometeoroid impacts generate
~500 kg ejecta/second

5 SUDA @25km
' detects 40 ejectals
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Koschny & Grln, Icarus, 2001; Krivov et al.,
Icarus, 2003

Ejecta Escaping from
Moon‘s Gravity feed
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Dust Composition

Cassini Dust Detector
CDA

Composition of Enceladus
Plume Particles

NASA/JPL/Space Science Inst.



Enceladus Dust Composition

Co-Added CDA
Spectrum:
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Lab Spectrum:

Laser Dispersion
of Salt Water

Postberg et al., Nature,
2009



The Enceladus
Ocean

e Soda“ Ocean

lcy Srains

Rich in Carbonates

pH ~ 9

Salinity ~1% (Earth
1...4%)

Postberg et al., Nature,
2009



Ejecta Backtracking

sat
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Ejecta
X(t) = f(x0,v0,Qq,Pm,...) Impact
splashes up multiple
ejecta

@ Satellite moves relative
to ejecta:
= Ve - Vsat (zApeX)

® Know Starting Position:
Xo= f(<,Vi,Qua(ti),ti,...)




CDA Measures Velocity of
Charged Dust
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Dust Orbit Reconstruction
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SUrface Dust Analyzer
(SUDA)

® Mass Spectrometer:

BB ation Mode

® Mass Resolution ~ 200 B -3200v

Anion =—=ghod

® Electrostatic Mirror: 2%V

® Parabolic Grid
® Ring Electrodes
® + Polarity
® Trajectory Sensor:

® Velocity (1% Uncertainty)



omposition

MC Simulation for SUDA
Compositional Mapping

Dark Lobated Features Thrace
Macula and Thera Macula on
Europa




SUDA Wil Collect

Europa Clipper Flybys:
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SUDA @ Europa

Water + MgSQOyq

Cations: Anions:

(H20)sH*
(H20)30H-

(H20)nOH": from ice matrix
(H20)n(HSO4): from MgSOa4

(H20)nH*: from ice matrix
(H20)n(MgOH)*: from MgSO4
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Laser—assisted dispersion spectra of MgSO4 at a concentration of 0.1 ppm
In water



SUDA @ Europa

Argenine + Water (Cations)
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Laser—assisted dispersion cation spectrum of the amino acid arginine
(CsH14N40O2) dissolved in water at a concentration of 104 mol/I.






SUDA EUropa science
Starts at the Asteroid

Bel

Ulysses discovered penm]:lc streams” of nano-
dust emerging from the Jovian system

Distance from Jupiter [AU]

Griun et al., 1993, Nature, 362



Cassini peterminead
the Nano-Dust
Composition

® Primary source:
lo’s volcanoes

......................................................

® Composition:

Postberg et al., 2006, Icarus,
183
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