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 Source Terms 
 Areas Affected 
 Practical Example 
 Understanding Exposure 
 Modeling Progress 

Outline 
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Source Terms – Background Radiation 

Image credit  Matthia, et al., A Ready-to-Use Galactic Cosmic Ray Model (2013) 
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Source Terms – Space Weather 
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Areas Affected 
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6 Peter Beck, et al.  2005 6 



7 Peter Beck, et al.  2005 
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Understanding Exposure 
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Understanding Exposure 

9 http://www.mountainstrongdenver.com/caffeine-and-sports-performance/ 

CAFFEINE 
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Aviation Radiation Modeling Examples 
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NAIRAS 

PANDOCA 

AVIDOS 

Many efforts…  Who’s doing it well?  They don’t all agree. 
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NOAA Space Weather Prediction Center 
Boulder, Colorado 

 www.spaceweather.gov 
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BACKUP SLIDES 
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    ALERT: Solar Radiation Alert at Flight Altitudes 
   Conditions Began: 2003 Oct 28 2113 UTC 
  
   Comment: 
   Satellite measurements indicate unusually high levels of ionizing radiation, coming  
   from the sun. This may lead to excessive radiation doses to air travelers at Corrected      
   Geomagnetic (CGM) Latitudes above 35 degrees north, or south.  
  
   Avoiding excessive radiation exposure during pregnancy is particularly important. 
  
   Reducing flight altitude may significantly reduce flight doses. Available data indicates  
   that lowering flight altitude from 40,000 feet to 36,000 feet should result in about a 30  
   percent reduction in dose rate. A lowering of latitude may also reduce flight doses but 
   the degree is uncertain.  Any change in flight plan should be preceded by appropriate 
   clearance. 

Federal Aviation 
Administration (FAA) 

Radiation Alert 
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Ionizing Radiation 

From NASA/TP-2013-217375, Cucinotta, et al.  http://ston.jsc.nasa.gov/collections/TRS/_techrep/TP-2013-217375.pdf 

“In space, each cell within an astronaut is exposed every few days to a nuclear particle that comprises the GCR.” 
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Ionizing Radiation Effects 

Long term 
• Probability of 

occurrence in a 
population is function 
of dose.  These are 
random, or non-
threshold effects. 

• Cancer 
• Leukemia 
• Genetic Effects 

 

Short term 
• Tissue Reactions - 

severity is directly 
related to dose 

• Radiation Induced 
Cataract 

• Sterility 
• Radiation ‘Sickness’, 

Nausea 
• Skin Reddening 
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Source Terms – Solar Particle Events 

Image Credit – R.A. Mewaldt 

Image Credit – R.A. Mewaldt 
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Matthias M. Meier & Daniel Matthiae, 2013 
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