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Cassini: an overview
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» Electron Spectrometer (ELS)
> lon Mass Spectrometer (IMS)
> lon Beam Spectrometer (IBS)

» Collectively form the Cassini Plasma Spectrometer
(CAPS)
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ELS: an overview

» Inside the ELS, electrons are collected
over 8 anodes that cover 160°

» The ELS is mounted on an ‘Actuator’
that rotates through ~200°

» Various parts of the
spacecraft affect the
electron measurements

» The most ‘clear view' is
at Anode 4, Act=0
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ELS: the data

Cassini ELS Data starting 02—ma¥—2005 Actuator range: FULL
R D E T D R

» An example of the
data measured by
the ELS
» 63 log spaced
energy sweep from )
0.5eV - 26KeV i
» This data spans
two days that cover
a Saturn periapsis ;
E 0.73
D0.00 08.00 12.00 18.00 24.00 30.00 38.CO 42.00 48.00 UT (hrs)
142 1.8 82 6.3 38 4.7 7.8 10.3 122 R {Ra)
-21.3 -21.8 -21.2 -172 22 21.8 15.8 10.8 7.4 Lat [dag)
10.94 11.51 12.38 13.98 17.70 23.69 z.32 3.43 4.06 LT (hre)
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A wealth of information

Cossini ELS Data starting 26—cct—2004  Actuater range: FULL
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A wealth of information

Cossini ELS Data starting 26—cct—2004  Actuater range: FULL
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Charging effects

27—0ct—2006

» An example of the 10000
variation in
photoelectron
distribution
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> SC close to -
periapsis

» Are these
lonospheric
photoelectrons?
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Charging effects
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Charging effects

» So what'’s causing
these effect?

Anode 5 Energy {eV}
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Charging effects

J08—may—2008

» So what'’s causing 10000
these effect?
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Charging effects

J08—may—2008

» So what'’s causing 10000
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Charging effects
» Black lines from Data B
» Coloured lines from

Data A
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Charging effects

» Black lines from Data B

» Coloured lines from
Data A

» 25 eV peak is
dependent on direction
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SC Layout

» The space craft diagrams show a possible origin of the photoelectrons
based on anode....................
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SC Layout

» The space craft diagrams show a possible origin of the photoelectrons
based on anode.........
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The SPINE model
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SPINE results

» HGA-steel

» RTG shades-teflon

= SC body-gold

= |nitial electron density=800 m-3

» Low potential in shadow regions

» High potential on tips of RTG
shades

» High potential on sc body
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Summary

» Beam at 25eV may be coming from RTG shades
<~ SPINE is very useful in studying the photoelectron distributions
<> Much more work to be done
< Extend the model
< Actual materials
<> Much to learn about SPINE

» Future plans
<> More advanced model
< Different magnetospheric region comparisons
< Particle trajectories?

» Further uses of SPINE at MSSL

< Cassini (negative SC charging problem)
< VEX (Solar Panels)

< Europa Jupiter System Mission (EJSM)
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» gri@mssl.ucl.ac.uk
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» Extras
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