Preliminary Tests of Fe-line fits for the 21 April 2002 Flare
Brian Dennis, 2 July 2003
Spectral fits were done to 1-minute accumulations using SPEX with the f_vthc_bpow_nline function.. Three lines were allowed, each with a fixed sigma of 0.1 keV. Starting energies for the three lines were 6.7, 8.0, and 10.5 keV. The peak energy and total flux in each line were allowed to vary, as were the temperature and emission measure of the thermal continuum.

A typical spectrum for the 21 April 2002 flare obtained when the thin shutters were in is illustrated below. The blue points are the data, the solid line is the model photon spectrum, the red points are derived from the model spectrum folded through the full instrument response function, and the magenta curves are the three Gaussians. The normalized residuals are shown in the lower plot.
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Note that I used the native 0.3-keV wide bins for detector #4 but divided them up into 3-times smaller bins between 6 and 9 keV. 
Only counts in the energy range from 6 – 12 keV were included in the fit. There were always excess counts above the best fit model at higher energies, indicating higher temperatures or nonthermal emission but they were not included in the fit.

Equivalent widths and line ratios were calculated from the best –fit parameters and these are shown below together with the temperature determined from the continuum.
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The equivalent widths of both the Fe-line and the Fe/Ni-line complexes are higher than expected for a reasonable temperature with iron abundances 3 times photospheric. This may indicate higher iron abundances but more likely indicates a poor fit to the continuum as indicated by the failure of the model to fit the observations outside the very restricted energy range from 6 – 12 keV.

The Fe:Fe/Ni line ratio of about 12 is consistent with a temperature of about 40 MK according to Christine’s plot derived from the Chianti model. This should be independent of iron abundance but is dependent on our knowledge of the relative absorption between the two energies.

The temperature determined from the best-fit continuum is somewhat higher than that derived from GOES but this is not unexpected given that GOES samples lower energies.
This analysis indicates the potential of this method of estimating the parameters of the iron-line complexes but it also point up the limitations. A better incident spectrum model must be used to fit the data outside the restricted energy range I used. Adding a power-law tail is one thing that can be done very easily. However, depending on how low in energy this is allowed to go, it should not greatly affect the line parameters. The biggest uncertainty seems to be in our detailed knowledge of the instrument response function with the thin shutters in. Clearly, we need to analyze more data using different detectors, shutter out states, and different flares.
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