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Observing	
  the	
  flare	
  plasma	
  

Warren	
  et	
  al.	
  2013	
  

EVE	
  data	
  from	
  
X1.7	
  flare	
  
2012-­‐01-­‐27	
  	
  

Emission	
  spectrum:	
  many	
  highly	
  
ionized	
  states	
  of	
  iron:	
  Fe	
  VIII	
  –	
  Fe	
  XIII.	
  	
  	
  
Can	
  tell	
  us	
  about	
  ne,	
  Te,	
  and	
  u	
  in	
  flare	
  
plasma	
  –	
  How?	
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Aperture	
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DEMV(Te)	
  from	
  1d	
  model	
  of	
  a	
  single	
  loop:	
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 Photon	
  flux:	
  Φλ	
  for	
  	
  Δt	
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  Nλ	
  =	
  Aeff(λ)	
  Φλ Δt	
  	


    counts	
  (a.k.a.	
  DNs)	
  

AIA	
  131	
  Å	
  	
  imager	
  

Filter-­‐graph:	
  
•  Images	
  over	
  range	
  of	
  	
  λ	
  
•  Effec2ve	
  area	
  Aeff(λ)	
  
•  Response	
  func2on	
  



Filter-­‐graph:	
  
•  Images	
  over	
  	
  

	
  range	
  of	
  	
  λ	
  
•  Response	
  func2on	
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Fe	
  VIII	
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  XXI	
  

Fe	
  XIV	
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  2012	
  

Fe	
  XVIII	
  Fe	
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SDO/AIA	
  –	
  coronal	
  Swiss	
  Army	
  knife	
  



It’s	
  all	
  in	
  Gλ(T)	
  

What	
  we	
  assumed	
  to	
  derive	
  it:	
  
•  Op2cally	
  thin	
  radia2on	
  (no	
  absorp2on)	
  
•  Collisional	
  excita2on	
  by	
  Maxwellian	
  e-­‐s:	
  Te	
  
•  De-­‐excita2on	
  only	
  by	
  spont’s	
  emission	
  
•  Known	
  atomic	
  physics:	
  σ(v)	
  etc.	
  
•  Equilibrium	
  ioniza2on	
  –	
  frac2ons	
  FZ,s(Te)	
  

from	
  Saha	
  eq.	
  
•  Known	
  abundances:	
  AZ	
  



Summary	
  
•  Diagnose	
  flare	
  plasma	
  using	
  emission	
  lines	
  –	
  
mostly	
  in	
  EUV	
  (but	
  some	
  UV)	
  

•  Typical	
  line	
  provides	
  informa2on	
  about:	
  
– EM	
  &	
  Te	
  (combined)	
  –	
  integrated	
  power	
  
– Bulk	
  flow	
  –	
  centroid	
  posi2on	
  
– Ti	
  &	
  ut	
  (mixed)	
  –	
  line	
  width	
  

•  Two	
  lines	
  (or	
  bands)	
  fix	
  both	
  EM	
  &	
  Te	
  
•  Mul2ple	
  lines	
  to	
  determine	
  DEM(Te)	
  
•  Filter-­‐graph	
  images	
  characterized	
  by	
  R(T)	
  	
  


