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Nonlinear	
  Plasma	
  Interac:on	
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•	
  Need	
  to	
  add	
  spontaneous	
  (discrete-­‐
par>cle)	
  effects	
  

•	
  Need	
  to	
  add	
  electromagne>c	
  effects	
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Radio	
  Emissions	
  in	
  Space	
  

SUN
EARTH

e - beam

Type III burst

Flare



Most	
  type	
  III	
  bursts	
  do	
  not	
  have	
  the	
  
iconic	
  F-­‐H	
  pair	
  emission	
  structure	
  

Type	
  II	
  emissions	
  are	
  somewhat	
  
more	
  clearly	
  iden>fiable	
  with	
  the	
  
beam-­‐induced	
  F-­‐H	
  pair	
  emissions	
  



Plasma	
  emission	
  scenario	
  
(Ginzburg	
  &	
  Zeleznyakov,	
  1958;	
  Melrose,	
  1970s;	
  

Robinson,	
  Cairns,	
  1980	
  &	
  1990s)	
  
•  Electron	
  beam	
  produced	
  during	
  flare	
  
•  Genera>on	
  of	
  Langmuir	
  waves	
  

•  Backscaaered	
  Langmuir	
  waves	
  by	
  nonlinear	
  
processes	
  

•  Harmonic	
  emission	
  by	
  merging	
  of	
  Langmuir	
  
waves	
  

•  Fundamental	
  emission	
  by	
  Langmuir	
  wave	
  
decay	
  





Plasma	
  emission	
  scenario	
  

•  Despite	
  six	
  decades	
  of	
  research,	
  rigorous	
  
demonstra>on	
  of	
  plasma	
  emission	
  based	
  
upon	
  EM	
  weak	
  turbulence	
  theory	
  has	
  never	
  
been	
  done!	
  

•  Recently	
  plasma	
  emission	
  calcula/on	
  based	
  
upon	
  EM	
  weak	
  turbulence	
  theory	
  was	
  done	
  
for	
  the	
  first	
  /me	
  [Ziebell,	
  Yoon,	
  Gaelzer,	
  
Pavan,	
  ApJLeC.,	
  2014]	
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