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SPACE RADIATION & SPACRAFTS 
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In 25 years the National Geophysical Data Center recorded over 4500 
spacecraft anomalies or malfunctions that have been traced to the 
effects of the space radiation. 



THE UBIQUITOUS S.E. PEAK 
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Space radiation:  
1.  particles trapped in 

the magnetic field 
2.  particles shot from 

solar flares  
3.  cosmic rays i.e. high-

energy protons and 
heavy ions from outer 
space.  

 
All of them are ionizing 
radiation. S.E. spectrum largely independent from 

energy and particle type 

Hot 
electrons 

Ev 
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Need for individual events knowlwdge & 
comprehensive predictive model 

The SE spectrum 
results from 
multiple collisions 
with fractional 
energy transfer. 
First Born 
interactions 
dominate. 
Similar spectra of 
emitted SE. 
Comprehensive 
model for multiple 
collisions. 
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INSULATOR CHARGING EFFECTS 



MULTIPACTOR DUE TO S.E. 
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S.E. INDUCED REACTIONS 

Relevant to : 
 
Environmental  
 
Material 
 
Biology 
 
Astrochemistry 



S. E. AND DNA INTERACTION 
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Journal of Physics: Condensed Matter (2017) 
Jorge Kohano, Maeve McAllister, Gareth A. Tribello  and Bin Gui 



Chem. Soc. Rev. 2013, 42, 9219 

S. E. RELEVANCE TO LITHOGRAPHY 
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HIGH SECONDARY ELECTRON YIELD 



WE AIM TO REALIZE 

Applications 

Applied 
research 

Experiments 
fundamental 
processes 

Simulations 
& 

Modeling 


