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Soft X-ray spectra of strong flares seen by Bragg flat
crystal spectrometer Diogeness aboard Coronas-F
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‘ o _ _ Diogeness was an uncollimated Polish—design scanni ng qugg flat N of ! """
H(53_93% 1. . 1. 7 fcrystal spectrometer observing the high-temperature plasma fromg- 7= '
BN L beod v Il The payload of CORONAS-F Russian satellite launched in 2001, | bl boppaats e
e | This rocking spectrometer was equipped with four monocrystals The contours for HXT Yohkoh channels drawn atop the Bel19 SXT image
af ya— —— "« used as dispersion elements for inciding X-rays. Two identical during the first spike l(i;f\:‘cijze'slg:g::gef)' as indicated on the
/ . Quartz crystals are mounted on the common shaft in an unique, e — - . -
107 M . . TE b d f .
; /I GOES 8 i so-called dopplerometer configuration (see below). Such 45- A ° © : E
106~ This was the most prominent, . C§  arrangement of the crystals’ sense of dispersion (opposite each 5ok E
- X5.3 flare, best observed by h ) fixed at th : le 20 dll f ina th o Ok E
10_7; Diogeness. The 29 scans (bOTh g B 0o er IX.e 9 o e pt"ZCISZ C(ng e / a OWS or SCCmnlng e LIOJ 55 =
) “back & forward) were spectra in vicinity of Ca XIX resonance line (1s? -1s2p) at G -
107 . I I ‘: ] . . - - —0. —
N . |/ recorded. J ) = 3.167 A very close in time, but in the opposite wavelength E E
= (¢ direction. Such unique construction of the spectrometer permits ok | | | | | I
s | | for precise measurements of Doppler shifts of this X-ray line. 13:45 1350 1355 1400 1405 1410 1415
s E The maxima of line scanned in opposite directions are to be o f‘a”:;‘mel‘vo\zgsoep‘lm 13:|5'°0) e —
= & ! T : : e ightcurves for the M3.0 class flare on 2"? September
- DIOGENES Ca XIX ChannelQl measured clqses‘r in fime for plagma being at rest. If the lines are 2001 at 13:47 UT (maximum). The intervals (a-g) of Diogeness
| g DOPP|€P_ shifted, they will be §|l9hT|y wayelgng‘rh dlSpl.aCed, and spectral observations are indicated as grey vertical strips. Each strip
10 R related time offset At of maxima recording is proportional to the represents a single scan.

radial component of plasma velocity. 15 coaxaomol| sxviomo | sxmreem
Flares for which spectra were collected |: ) a . .
jZ: % " : Flare Hao  Location é | I I |
N o SOL2001-08-25T16:45 3B SI7E34 |-
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Three normalized, spectra averaged
over the decay phase of the X5.3 flare
on 25™ August 2001. The spectrum for
Ca XIX range was recorded using the
Quartz 1 crystal while the spectra for
S XV and Si XIIT ranges were
obtained using ADP and Beryl crystals
respectively. Different colours (blue
and claret) represent spectra recorded
forward and backward in time.
Identification of the most intense
lines is provided.
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double The two examples of spectral pairs measured Wavelength [A] Wavelength [A] Wavelength [A]

detector . .
nearly simultaneously in Channels Q1 and Q21| oyei1 reduced spectra for the four selected intervals (a, b, d, )
bisectional  instrumental of Diogeness during the rise and decay of Spectra obtained with two Quartz crystals (CaXIX triplet), ADP
plane axis the flare on 25 August 2001, crystal (SXV triplet) and Be crystal (SiXIIT triplet) around 3.18 A,
On the horizontal axis the motor steps are| 5.04 A and 6.65 A are presented in the left, middle and the right
The scheme of dopplerometer section | plotted. The motor run evenly in time. The| column respectively. Note, that during the late decay phase (time

. of Diogeness. . most prominent features are resonance lines interval f) the intensities of dielectronic satellites are substantial.
The bi-sector plane of the pair (Q1 ) o
and Q4) of identical Quartz mono- | ©f €a XIX ion. The scanning in both channels

crystals (1011) points towards the X- | were made in the opposite wavelength sense. % S 1 -
ray source (flar'e).. Crystals are fixed | A small difference of the .distance” between | § - a \‘ d -
e T BT S fogether meCh?"'C]ﬂ”g’ea* the exact | the resonance lines (central portion in the g - i
o angle of 26. : : TR hannel Q1 -
3.16 3.20 3.16 320 A Aeaaadling o e B @rdiian figure) are due to plasma radial velocu.‘ry 5 | channel Q -
. B : component. The evolution of values of radial | 5 - channel Q2 -
The stack of backward (left) and forward (right) scans for A =2d sinB velocities are shown below. T P 1T 2 02U ol B L et e o -
Quartz 2 channel. The time goes down from the top. where 1. is the W_Gvelenglgh, 2dis — , , - 3.0 3. 3.3
Spectra are recorded approximately 2 minutes apart. SRyl el (R G aie ) e : I e A N I
. A . : the grazing angle, by rocking the okl & Ca XIX w E - -
I‘r. is seen ’rhq’r at the begmrung the lines in the sPec’rra are | double crystal section, spectra in the | & | .E M2(33-53 keV) E
wider which is connected with the turbulent motions being = vicinity of Ca XIX resonance line are | * E L HXT Yohkoh .
the strongest during the impulsive energy release phase. time recorded in the opposite E - AL -
wavelength sense. 165 70 175 50 O __
Concluding remarks 420 e I N S R R A0 R, S . e
The concept of soft X-ray dopplerometer has been successfully flight tested within the ; wf : 1 LU0 1348 1350
Diogeness spectrometer flown aboard CORONAS-F satellite. It has been proven that the use | £ =f 1 1% .. E
of this construction of Bragg spectrometer allows for precise determinations of X-ray line o TY rrr it b gl T ] [ 1— 2 S1 X111 g
shifts due to line-of-sight velocity component. The results presented indicate that the Ry — p o 3
Dopplerometer crystal configuration can be recommended for the future Bragg spectroscopy . s -
of solar and the other astrophysical sources (vide ChemiX aboard Interhelioprobe). 1sof | ENNE- - Hwb”wjhﬂw
Examples of the spectral records and their initial analysis show that the data collected for § 9F & S1 XUl w eI e e |
eight observed flares will allow determination of the physical characteristics (temperature E s E o0 o7 o y O 9
: Wavelength [A]
and emission measure) of hot plasma as well as studies of plasma velocities, especially during M3 4 E Compositel pietlne showing nelation|of linelregistration  ime with
flare impulsive phases, based on the observed Ca XIX, S XV and Si XIIT triplet lines. T s o 175 w0 peculiarities of the hard X-ray light curve as seen by HXT. Unfamiliar
We are happy to share our data for collaboration. Time [hours] on 25 August 2001 Si XIIT triplet intensity ratios are observed for the first time.

We acknowledge financial support from the Polish National Science Centre grant 2011/01/B/5T9/05861 and
the European Commissions grant FP7/2007-2013: eHEROES, project No. 284461.

Astronomicky
il ustav
AV CR

eHeroes



http://ylstone.physics.montana.edu/ylegacy/HXT_catalog/
http://ylstone.physics.montana.edu/ylegacy/HXT_catalog/

	Slajd numer 1

