Temperature distribution of solar coronal plasmas calculated

based on SphinX X-ray spectra and other space observations [§ 7 E
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We have analyzed solar X-ray spectra obtained during the deep solar minimum in 2009
with the Polish full-disc spectrometer SphinX (Solar Photometer in X-rays) placed
aboard CORONAS-Photon. The unprecedented sensitivity and energy resolution of
SphinX enabled us tfo measure the spectra in 256 energy intervals covering spectral
range between ~1 keV and 15 keV. The spectra were collected every 5 sec. The
instrument was carefully calibrated before launch using synchrotron emission. Thanks
to this the reduced spectra are of a high absolute accuracy. For this research we 0 o .
selected flares occurring in active region AR 11024 born on the disk on 3 July. This Soi80. 08-Ju1-09 0223959)
single AR rotated off the disk on 15 July 2009. More than 500 events i.e. flares or —
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——ooen 1T ]"* ------ NN small brightenings have been identified on the soft X-ray lightcurve during that time. as| | | '_ e EMIe7 1108 a3 | DEM distributions
flare XRT images were not | o/ B ** [ r-3,mc |l Here we present the results for two selected flares namely a C1.0 flare on.6 J u.Iy at : f- t=46mk | J calculated from spectra in
available, so below we present |= -t 1R 17:05 UT (left panel) and a B1.8 flare on 8 July at 03:13 UT (right panel) which differ§ — ¢ P the range 1.26 - 4.0 keV
pairs of times corresponding to | = «=| in their duration and maximum temperature. = a4l B (48 SP?CTPGl bins) with
STEREO A (left) and STEREO B | = We derived differential emission measure distributions (DEM), using as input the S szl - sufficient count rates.
images obtained using 171 A measured spectra in each energy bin from 1.26 - 4 keV interval for which there were § S ., 1| €
filter showing ~1 MK plasma. AL L sufficient count rates. The iterative Withbroe-Sylwester (Sylwester et al., 1980, Sol. § = | Below, Hinode XRT images
‘‘‘‘‘‘‘‘‘ E‘_’GQI'? [‘“‘",2381 e Phys. 40) DEM inversion method has been used with the pre-flare spectra subtracted ! : b (Be medium filter) are
Fm=6.3107 cm” 1 B in each case to get the DEM for the flare emission only. For each event, a sequence of e l B ‘ LLLLLLL L } |1l | shown with the post-flare
DEMs are presented here showing how the plasma temperature distribution evolves o0 62 64 6e uwyge 7o 72 image subtracted.

Log T [MK]

with time. The letters in the figures denote: B = before flare, P = precursor, R = rise, o ;
M = maximum, D = decay, LD = late decay. :
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