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Next Class-L (Large) ESA Mission 



 

Europa Ganymede Callisto 
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Extra Solar Planetary 
Systems 

 

The Plasma Universe Planetary 
Atmospheres  
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Narrow Angle Camera 
Wide Angle Camera 
Visible and Infrared Hyperspectral Imaging Spectrometer 
Ultraviolet Imaging Spectrometer 
Submillimetre Wave Instrument 
Laser Altimeter 
Ice penetrating radar 
Magnetometer 
Particle Package 
Radio and Plasma Wave instrument 
Radio Science Instrument and Ultrastable Oscillator 

Possible 
configuration 

for  
Scientific 
Payload 

accomodation 
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Courtesy of H.B.Garret, Jet Prop.Lab 

- Pioneer 10-11 (1973, 1974)  
- Voyager 1-2 (1979) 
- Galileo (1989) 
- Ulysses and Cassini (2000)   
 

Synchrotron emission observations 

Synchrotron emission predictions from 
Divine  model 

-Divine e-  and proton models 
- GIRE (Galileo Interim Radiation Environment Model) 
- Salammbô(e-belt model from Jupiter surface to Europa) 
- JOSE (based on Divine+GIRE+Salammbô+data)  
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1 
Radiation  

Housekeeping 

2 
Alert and 

safeguarding  

3 
Support to 

platform and 
payload 

4 
Future mission 
preparation & 

provision of  
science data 



 Electron detector 
  Spectral range 300 keV – 40 MeV 
  Peak flux 109 e/cm2/s 

 
 Proton and heavy ion detector 
  Spectral range 5 MeV – 250 MeV 
  peak flux 108 p/cm2/s 

 
 Radiation hard 
  dose determination and alarm function 

 
 Particle separation  
  from Helium to Oxygen; LET spectra 

9 

Phase A RADEM Model  (PSI) 



10 

40 MeV 300 keV 
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Proton Telescope  
8 Si layers, 8mm Copper shielding) 

Electron Spectrometer  
permanent magnet 

Credits to Wojtek Hadjas  & Laurent Desorgher (PSI) @ ESA Space Radiation Workshop, May 2012 
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Ganymede Flyby 

EPD measurements 
Galileo G29 encounter with Ganymede 
December 2000   
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31 Si sensors (300 μm)   = 22.5o , φ = 36o & FOV= 7.2o 

 
Shielding: 
8 mm Copper to  
stop electrons 
with E < 10 MeV 
 

300 μm Al absorber stops  
 e- with E < 300 keV & protons with E< 6 MeV 

y 

z 

x 

y 
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300keV- 10 MeV Electrons 
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Europa 

Ganymede 

Callisto 

Io 

Jupiter 

20 

Ice layer. 
Thickness? 

Liquid water? 
 

Surface and 
Subsurface 

composition  
Geology 

Loc environment 
Interaction with 

JM 
 
 
 

Ice layer. 
Thickness? 

Liquid 
water? 

 
 

a cold rigid ice crust, an outer warm ice 
mantle, an inner silicate mantle, and a metallic 
core 
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Model of Callisto's internal structure showing a 
surface ice layer, a possible liquid water layer, 
and an ice-rock interior 
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Model of Europa's interior showing a solid ice 
crust over a layer of liquid water or soft ice, a 
silicate mantle and a metallic core. 
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Worst case integral 
electron flux spectra 
for worst averaged 
over 24 h and 20 
min. 

Earth - GEO  

Jupiter - JUICE 

Electron Flux 
 #/(cm2.sr.s) 

0.2 MeV 5 MeV 

Jupiter -JUICE ~5 x E+7  ~5 x E+5 

Earth - GEO  1 x E+7 /4π 1 x E+1 /4π 
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