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Activities 
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Radiation Environment  
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Credits to Eamonn Daly 

ESA Space Environments and Effects Section, ESTEC, The Netherlands 



... Mars and the Moon share 
similar characteristics! 
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The case of Mars 
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for Radiation Environment modelling 

 



MarsREM: 
the Mars Energetic Radiation 

Environment Models 
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Work sponsored by the ESA Technology Research Programme 

 (http://reat.space.qinetiq.com/marsrem) 2009 
 

   interfaced to SPEs , GCR (p, , ions)  input flux models  

 

   to be used  by mission designers and planners and by radiation experts  

 

   web-based and interfaced with existing radiation shielding and effects simulation tools: 

SPENVIS (spenvis.oma.be) 

 

 



The Moon Case 
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for Radiation Environment modelling

 



Lunar Radiation 

Environment Model 
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Inputs:   
data characterizing the  topography & the soil composition  for the whole moon   

(with good spatial resolution) 
GCR and SEP fluxes @ 1 AU  

 ( from different data & models)  
 

Validation: 
With existing data 

  (instruments in orbiters: LEND, CRATER,RADOM) 
Comparison with other models (Langley, etc.)  benchmarking 

 

Further work - measurements on the Lunar surface: 
 Knowledge of the Radiaton Environment of the moon has to be improved               

 



Lunar Lander 
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European Lunar Lander : 

in preparation  

for exploration in 2019 

John Carpenter, Directorate of Human Spaceflight and Operations, 

 in Scientific Preparations for The Lunar Lander, ESTEC Feb. 2012 
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John Carpenter, Directorate of Human Spaceflight and Operations, 

 in Scientific Preparations for The Lunar Lander, ESTEC Feb. 2012 



 
Moon to Mars & Beyond 
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• Consolidated: knowhow and expertise developed @ LIP  for 9 years 

• Self sustained: financed by contracts with ESA or in consortiums with ESA 

• Interesting and motivating for students! 

 

• ESA contracts ( 1-2 years) -> difficult to follow up activity 

• Contract burocracy -> time consuming 

• Difficulty on obtaining information -> may be missing opportunities... 

 
• Multidisciplinary area (geophysics, planetary science, materials, biology, 

instrumentation and electronics...) 

• Collaboration with other institutes and scientists and with the industry (eg.EFACEC)  

 
• Apply to ESA calls in open competition or obtain national support for activities of 

interest to ESA.  FP7 financing is also possible / Horizon 2020... 
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John F. Kennedy, September 12, 1962 

THERE IS WORK TO BE DONE! 
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Three sources of radiation 
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• Galactic Cosmic Rays 

  Protons and ions 

  low flux 
  very energetic 

  penetrating 

      

 

•Solar Events (SEP) 

  protons and electrons 

  high flux 

  low energy 

  sporadic 
  very dangerous 

 

• Planetary Radiation Belts 

     protons and electrons 

                 high radiation dose 
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Past & on-going 

Lunar Missions 
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