SUMMARY:

Compositional Mapping of the Galilean Moons by Mass Spectrometry
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Motivation Test case: Enceladus with Cassini CDA Performance at Ganymede and Europa [2,5]
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. . 2 4 - Accuracy of surface projection
* detection of dust envelopes around Europa, Ganymede, and Callisto [1] - | Laselr d'SPe"S'i" spectrum of salt ol Bl | |
* surface samples delivered to orbit by micro-meteroid bombardment Time of Flight ' T 0 AT 1318 1
* but: DDS not equipped with TOF - spectrometer for compositional analysis o 3 |
TOF-spectra from Cassini CDA [3]:
Modern dust telescope: Compositional surface mapping [2] * sampling of ice grains from Enceladus plumes |
* TOF-MS infers precise in situ particle composition = surface composition extreme sensitivity to non-water compounds in ice matrix § |
* direct information on the origin on the surface Enceladus dust measurements: ul
* unique tool to achieve scientific goals of JUICE & Europa Clipper missions * revealed subsurface salt water b jned i AR
* directly measured ocean composition Tl e aﬁ,’
= - = * spatially resolved profile of ice plume shows compositional diversity [4 L
Science Objectives patially P P P i |
i iliti Monte Carlo simultion: compositional mapping of crater Tros (93 km) from a Ganymede orbit.
Science capabllltles SU DA = SU rface DUSt Analyzer [2 y 5,6] Surface features down to 30 km can be resolved from 200 km altitude.
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* ppm - sensitivity to salts, hydrated & unhydrated minerals, organic compounds Improvements from CDA to SUDA a spe?trg Oof minerals & organics with ppm-sensitivity
* tracing back individual grains to the surface with accuracy of <100 km: - 10 x higher mass resolution =
out the variation of surface composition * 3 X wider mass range i 10 ppm Amino acid E,,

* 3 x lighter

- 10 x higher sensitivity Argenin (CeH1uN,O,)
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Ganymede & Europa science objectives addressed - s (1) Mass (u)
* non-water-ice compounds In ice shell, relation to surface geolo Y | Ch Salts & Minerals Complex Organics
- - mpact Charge o . .
P ’ J gy 1 ns g : - Distinct spectra @ 2 km/s impact speed - No molecular breakup at impacts <7 km/s
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exchange processes with interior and subsurface ocean ReEﬂf?Cltcllng | \ - Analysis of cations & anions - Detection of unaltered surface compounds
* habitability, astrobiology 30':()\” - - High quantitative precision - Analysis of cations & anions
* tectonic activity, resurfacing events, volcanism +3000V ! | * Detection independent of hydration state
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Is there ongoing geological activity* —————= jon Charge
* coupling of the surface to exogenous environment: space weathering, surface age = SUDA performance SUDA resources
* monitor material infall (i.e. particles from |0) Accelerating®& Ly . @ * polarity: _ cation & anion - total mass: 7 kg + shielding
E fiald m— e * mass resolution: m/Am >200 - sensitive area: 225 cm?
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