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I. The Non-Maxwellian k-Distributions
Line intensity calculations
Selection bias and other problems
lonization equilibrium for x-distribution: Fe

Il. Imaging Observations of a Transient Loop
SDO/AIA multi-wavelength observations:
Evolution and DEM analysis

I1l. Spectral Observations: Hinode/EIS (HOP 226)
Loop and background
Calibration issues
Density diagnostics
Diagnostics of the non-Maxwellian k-distributions
Influence of DEM on the diagnostics

Atomic data uncertainties and their effect on the diagnostics
Dudik et al. (2014), ApJL, 780, L12, Dudik et al. (2014), A&A, 570, A124
Dzifcakova et al. (2015), ApJS, in press, Dudik et al. (2015) ApJ, submitted

IV. Summary
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" lonization fractions: Dzifcakova & Dudik (2013), ApJS 206, 6

= Excitation fractions: obtained from the original collision
strengths Q or using approximative method of Dzifcakova et
al. (2014)

* Best diagnostic options:

U ratios of lines with widely different A (sensitive to
distribution)

0 X-ray lines with high excitation thresholds (sensitive to

tails!)



. Solar corona is optically thin
i = Ay Gi(T, n,, K) n,n,_

By definition, the signal
is always biased
" towards dense(r) plasm

Other problems: \ S 8
" S/N “\ |
= photon statistics .
" calibration / cross-calibration
* Instrument degradation 7¢arbon de o)

" “Background” A ,

" lonization out of equilibrium
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Solar Dynamics Observatory:
NASA mission, launched
2010

Atmospheric Imaging
Assembly (AlA):
- successor to SOHO/EIT and

TRACE

- four identical EUV full-disc

telescopes, state-of-the-art

- cadence of 12 seconds

- 0.6” px size, 1.5”

resolution

- broad temperature
coverage to study

coronal and flare physics




X —

H0=Mar=—201 86 (COES SOl

ray flux

Time [hours UT]

" | | |
s E u | n u 1 u i
) B u | n n ﬂ iy
- E | ll Rt [
= u | H u u u
fl i C | | H | | |
¢ 10 6:_ """"""""""" BEROE & it i [I s
= = u Ll n w s
= E | B4.8 | | it
o< B m u ﬂ u -
il R
5 : n | ﬂ ﬂ -
- ﬂ ll n u u n
ﬂ [ n u u ﬂ
8 10_7_—“B """""""""""""""""""""""""""""" i | ks i g sl ok i
O E u [ n u a s
E T RN iy Bty o R u L
09 10 11 12 15 14 15

B8.9 - maximum at 10:24 UT, NOAA AR 11 704
B4.8 - maximum at 13:21 UT, NOAA AR 11 708



Transient

~—
O
o
"0
O
—
O

—_
>
-
9
o
n

AIA 171A 713:24:35 UT

100 200
Solar X [arc sec]




Movie of the evolution of a transient coronal can be
found at:

http://iopscience.iop.org/article/10.1088/0004-637X/807/2/123/meta;jsessionid=017AAC74038442C41CF6868F847EE736.c3.iopscience.cld.iop.org#apj515009s3

Paper:
Dudik J., et al.: 2015, The Astrophysical Journal 807, p. 123.
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Normalized AIA counts [DN/s/px]

Results for black square box from the previous slide:
I
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SDO/AIA response [DN s™ px™']
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EIS Fe XIl 195.12A+195.18A
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Loop (288:317)

Loop (300:309)

Ton A [A] selfblending transitions [A] I o109, 1) o099y (1) 1 o109, (I) o999 (1)
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Fe XIl (195.119A + 195.179A) /
/ Fe XI (257.538A + 257.547A + 257.554A + 257.558A)
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Fe XIl (195.119A + 185.178A) / Fe XI 188.216A
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We observed a transient coronal loop
" at the same place there a B8.9 flare occurred previously

" The loop is evolving and multi-thermal

" Jetting activity near the loop right foot-point

" DEMs derived from SDO/AIA

" EIS densities: log(ne) = 9.0 - 9.5

" The loop is non-Maxwellian with kK = 2 - we are able to
observe strong non-thermal effects

" This does not change if DEM is taken into account

Calibration is a problem: especially the 20% uncertainty

Dudik J., et al.: 2015, The Astrophysical Journal 807, p. 123.
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