Source Location vs. Energy for 21 April 2002 Flare
Brian Dennis 7/14/2003
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I made images in 0.333 keV energy bins for the early part of the 21 April flare and plotted the peak and centroid positions vs. energy for several different times. The first plot shows the distance from Sun center of the peak and centroid for the time period with all shutters out.
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The spectrum during this tiem interval is shown below.
Thus, we see that the source altitude increases with energy, presumably because the higher temperature plasma is at higher altitudes. The step between 6 and 7 keV is presumably because the 6.7 keV iron-line complex is from the higher temperature plasma that is at higher latitude than the lower temperature plasma seen at lower energies.
This increase in altitude with energy is the opposite of that found by Aschwanden et al. (2002) for a flare on 20 Feb. 2002. They found that the altitude decreased with energy above 10 keV for two footpoint sources. This was presumably because the footpoints were heated by nonthermal electrons and the heated plasma rose up into the legs of the loop, cooling as it went. In our case, presumably the plasma was heated in the corona and was moving down the loops, implying that nonthermal electrons did not play a significant role in this early stage of the flare. 
I used detectors 4, 5, 6, 8, & 9 to make the images using back projection. The source is slightly asymmetric as indicated by the ~0.2 arcsec difference in the sigma determined from the 90% contours in the X and Y directions as indicated in the next plot:
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Attempting to determine the height vs. energy plots for different times resulted in the following graph:
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This shows that the earlier source at all energies was higher than at later times. This again suggests that the energy release was in the corona, either at or above the height of the highest energy source.

I am redoing the latter plots for early in the flare for wider energy bins above 10 keV in the hope that this will reduce the scatter.






