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The SOLEX bragg crystal spectrometer experiment on the P78-1 
satellite (Landecker, McKenzie and Rugge, 1979) has been used to 
determine accurate flux ratios of several strong solar Fe XVII x-ray 
emission lines in the ~ 15 to ~ 17 A wavelength region. The ratios 
chosen were selected because the lines used permitted an accurate 
determination of the ratios both from the aspect of counting statistics 
as well as the lack of interference from other lines of comparable 
strength. Observations for a variety of conditions of solar activity, 
ranging from quiet conditions to large solar flares, are presented. 
For these observations intensity variations of a factor of about 60 
were observed for the Fe XVII lines. Variations of a factor of almost 
800 were observed for the Fe XVIII line at 14.2 A. The observed ratios 
of the Fe XVII lines are compared to the theories of Loulergue and 
Nussbaumer (1975) and Smith, Raymond, Mann and Cowan (1984). 

Agreement between the observed values of the ratios and the mean 
theoretical values is, in general, acceptable. However agreement 
between observation and theory for the ratios as a function of solar 
activity is not good. The observations further show that ratios 
involving the 15.01 A Fe XVII resonance line show greater variability 
than predicted by theory or than observed in other ratios. This may be 
evidence for resonance absorption cf this line in the active region 
producing it. 

The values and variability of the important line ratios are 
presented below as a function of parameters involving Fe XVII and Fe 
XVIII lines and line ratios used to characterize solar activity. There 
is little systematic dependence on solar activity in these ratios as 
characterized by flux in a resonance line of Fe XVIII (14.2 A) or the 
Fe XVIII (14.2 A)/Fe XVII (17.04 A) flux ratio. 
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FIGURE CAPTIONS 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

A typical spectrum used to determine line intensities and 
ratios. Most active region spectra (14.2 A flux £ 150 x 
10 ph cm-2S—1) Used sums of about 10 scans. Flare ratios 
were determined using individual scans. 

16.77 A to 17.04 A intensity ratios for 46 observations. 
Figs. 2, 3 and 4 use the same scales so that the variabi­
lity of the ratios can be easily compared. 

17.04 A to 15.01 A intensity ratios for 46 observations. 
Note the substantially greater variation in the ratios as 
compared to Figures 2 and 4. 

17.04 A to 17.09 A intensity ratios for 46 observations. 
There is essentially no change in the ratio with solar 
activity. 

A comparison of the observed ratios with those predicted 
by two independent theoretical calculations. 
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Figure 1 
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Solex Fe XVII Line Energy Ratios 
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Figure 

Solex Fe XVII Line Energy Ratios 
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Figure 3 

139 

https://doi.org/10.1017/S0252921100085535 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100085535


Solex Fe XVII Line Energy Ratios 
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Figure 4 

Comparison of Theory and Observations 
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Fe XVII TRANSITIONS 

1S22s22p6 1S0 - 1s22s22p53d 1P, 

1s22s22p6 1S0 — 1s22s22ps3s 1P, 

1s22s22p6 1S0 — 1s22s42p53s 3P, 

1S22s22p6 1S0 - 1s22s22p53d 3P2 

'CALCULATION FOR T = 5 x 106 °K 
+ "17.04A" FLUX USED = (17.04A + 17.09A FLUX) + 2 

4 ARROWS INDICATE TREND WITH INCREASING TEMPERATURE 

Figure 5 
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