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I. When He -like ions 
became plasma 

diagnostics



From the start : the Solar corona
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The Sun as seen in X-rays
(from the Yohkoh satellite)

Discovery of spectral lines resulting from transitions from the 
n=2 level in He -like ions in the solar spectrum: 

F
I

R
Metastable level

R (or w) :  Resonance line (allowed)          
1s2p 1P1 " 1s2 1S0

electronic dipole transition 

I (or x+y): Intercombination line           
1s2 1S0 ð1s2p 3P1 (y)
1s2 1S0 ð1s2p 3P2 (x)

F (or z) :   Forbidden line                    
1s2 1S0 ð1s2s 3S1

relativistic magnetic dipole  
transition   (A ji very low)

Gabriel & Jordan (1969): 
[plasma diagnostics: 
Density:        Á(ne) = F/ I
Temperature:  G(T e) = (F + I ) / R

triplet/quadruplet

Simplified Grotrian diagram

Porquet & Dubau (2000)
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Solar spectra 

Wolfson et al. (1983)
FCS/SMM

Doschek et al. (2006); SOLEX/P78 -1

McKenzie et al. (1980);
SOLEX/P78 -1

R or w
I or (x+y)
F or zFe XIX

Á=F/ I decreases
during flares
[ ne increases


