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Interabtiqn_of satellites with - Jovian
magnetosphere

Auroral footprints ean be seen’inithis image-from lo (along the left hand limb), Ganymede (near.the
center), and Europa,(just beJow and to the right of.Ganymede's auroral footprint). These-€missions,
produced by“electric currents ggnerated by-the satellites; flow along Jupiter's-magnetic field, bouncing.in

and out-of the upper atmcE).herg.._ This ultraviolet image_of Jupitewas<taker=with the HubDble Space
Telescope Imaging Spectrograph (STIS) on November 26, 1998 In this ultraviolet view.




Magnéiospheric plasma near Europa

FRANK AND PATERSON: PLASMAS IN JOVIAN DAYSIDE MAGNETOSPHERE
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the energy range 1.9 keV to 52 kL"»._
DATE &/21/00 5/22/00 5/23/00 5/24/00 5/25/00
R, Rd T.7 8.7 152 216 275 329 380 427 472
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21-24 May 2000.
Penjove occurred at 0452 UT at a radial distance of 6.75 R




Energetic particles flux in the magnetosphere

Tovian Energy Spectre
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Some importantissues

Europa moves relative to magnetospheric magnetic field with velocity ~
105 km/sec (subso'nic velocity)

Europa has mduced- ma osphere and Alfven wings

III-.
I;:.
Europa has atmospi (5x10'%cm-2) and ionosphere (~102 — 104 cm-3)
o B
Energetic particles hit Europ ce that I'éa'd'shlt-o sputtering rate of -
~3x1027 molecules/sec e

Europa is.an important source-of neutrals particles (50kg of O,) and
ionized particles'in Jovian magnetosphere

Mass.and isotopic composition of these.particles reflects the mass
composition.of Europa’s.surface:




Sciehtific_ goals of experiment

Europa’s surface and atmosphere

Atmospheric/ion composition and its losses to the
magnetesphere

Fluxes of.accelerated-ions and electrons-near Europa and/or.
at its surface.
%1l

Surface spuiﬁﬁ;&émq implantation of energetic ions

Mapping U!,rface C

Jovian magnetospher its interaction with
Europa —

lon composition.of plasma and accelerated particles
Europa’s role in magnetospheric plasma population
Magnetospheric plasma dynamics

Electromagnetic interaction with Jupiter
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Proposed experiment

Measurements of fflux,;and velocity-distribution-of-suprathermal
and-energetic'ions and‘electrons, and mass/charge ion
composition for, investigation:

Rl
- influence o opa’s-surface
l. ¥ *

- surfacég'npositl' n
- Europa’s atmo ses N

- composition of Europa and its atmosphere __—" '

- Jovian magnetospheric plasma d_ynamics and the role
of Europa in'Jovian magnetosphere

Onboard of Iander_, satellite of Europa or satellite_of Jupiter
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Electro-obtiq:s_ of electron_spectrometer

Collimator

Energy analyzer

Instantaneous—
——sampling of

velocity space,

Emaxl Emin =10

Cross-section of cyIin'gI_ricaIIy-syrpmetric sCheme —— —
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Electro-optics
outlay of ion energy-
mass-spectrometer

Instantaneous-sampling of 3
~ velocity space, E,__/E_. =10




Characteristics of instruments

Two analyzers —|ions and electrons

Instant 2-dimen§io_na|'measurements in-velocity_space
Energy range.; 10/eV £ 50-keV

Energy resolufiég_;_'10%

 Field of view: 59X 3600,

Instant energy'rie: peth

Mass resolution of'ion s r, M/AM: ~ 60*

Total mass of 2 analyzers:3.5kg -
Status: development of laboratory-prototype

Heritage: SCA-1/Interball,;FONEMA/Mars-96, DI/Phobos Soil
PICAM/BepiColombo, DI/Phobos-soil

Importance of simultaneous magnetic field measurements

Team:JKl;—GE—'i'-P,—SeMeee-d%A'eronomy'St. Patrick University




