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RESIK soft X-ray spectra analysis
abundances in multitemperature approach
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How it works for the element in question

Best-fit log [%*/min(z%)]

Best-fit log [ %*/min(x%)]
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By changing the abundance of
an investigated element, the
other are kept constant to
their “coronal values”

Theory spectra are generated
every time and used in multi-T
fitting exercise.

The quality of the fit is noted
after 1000 iterations.

Plots are constructed showing
dependence of the fit quality
on abundance.

Sharp minimum is detected
for elements with stronger
lines.

Position of the minimum is
established together with
uncertainty



Examples of abundances determined for selected flares
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25 Dec. 2002 ~ 18:09 UT C2.9 29 Dec. 2002 ~ 02:59 UT B9.9 9 Jan. 2003~ 01:39 UT C9.8 7 Jan. 2003 ~ 07: 50 UT M1.0

Analysed were 33 flares: located on the disc and limb, short and long duration, different
X-ray classes (mainly C & M): 1 of B (B9.9)

26 of C

5 of M

1 of X (X1.5, rise & decay only)



The main results publishedl
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A RESIK solar X-ray flare element abundances on

! + . 97 {H% 5.7320.192 non-isothermal assumption; B. Sylwester, K.J.H.
-t 1 Pnillips, J. Sylwester, A. Kepa, ApJ, 805, 49S,

1 2015-> 33 flares analysed
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The next step: DEM determinations
with optimised abundances for every flare
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RESEARCH IN PROGRESS STUDY DEM FOR BEST OBSERVED EVENTS
example: two 22 February 2003 flares
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minutes into the event from [09:27:43 UT]

minutes into the event from [09:27:43 UT]
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minutes into the event from [11:19:26 UT]

minutes into the event from [11:19:26 UT)

The second, longer flare
22 Feb. 2003 ~12:20 UT C1.7 (limb)
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Density changes for these two flares
(on 22 Feb. 2003)

N.=(EM/V)% ; V= 4/31R3
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minutes into the event from [08:25:40 UT]
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Another flare from the good set
26 Dec. 2002 ~08:35 UT C1.9 (limb)
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minutes into the event from [ 12:05:02 UT]
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25 Dec. 2002 ~12:07 UT C3.5 (limb, double source)
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One of the weakest Long duration flares observed
29 Dec. 2002 ~02:05 UT B9.9: our best flare
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minutes into the event from [01:56:51 UT)
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Concluding remarks

RESIK spectra allow us to determine abundances of main elements
contributing to the spectra (K, Ar, S, Si) and also the time evolution of the
differential emission measure distributions (DEMSs).

The DEM shapes indicate 2 components — a cooler component (T =3 —
9MK) and a hotter component (T>9MK). The amount of plasma in the
cooler component is approx. constant with time but the hotter component
(which accounts for a tiny fraction of the total DEM) is variable.
PIXON-reconstructed RHESS/ maps when available enable estimates of
the high-T emitting volumes to be made from which lower limits to
electron densities can be set.

For moderate-class flares, the lower limits of hot plasma averaged
densities are between 2x101% cm-3 and 2x10" cm?-3.

We are looking for scaling laws which will allow to estimate the hot
plasma density from the total energy and duration of the flare.



minutes into the event from [05:54:54 UT]
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