Analysis of selected solar flares soft X-ray spectra from Diogeness observations
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Diogeness was the uncollimated scanning flat crystal spectrometer observing flare X-ray spectra in four narrow wavelength bands in vicinity of Ca XIX, S xv and Si Xl He-like line 'triplets' around 3.18
A, 5.04 A and 6.65 A. In the two spectral channels, the same emission lines around Ca XIX 3.178 A resonance are scanned in opposite directions, being diffracted from precisely adjusted identical
Quartz crystals mounted on the common shaft in so-called Dopplerometer (tachometer) configuration. The observations of the solar X-ray spectrum made by Diogeness provides a direct diagnostic
information on plasma characteristics during the impulsive flare energy release. We present a selected events which occurred during the Diogeness operation time from August 16, 2001 to
September 17, 2001.
CORONAS-F launch, orbit & pointing Diogeness scans
] h- 31 Julv 2001 Crystal Quartz ADP Beryl Quartz
auncn: U . : : .
Y Contain: triplet lines (Resonance, 2d [A] 6.6865 10.5657  15.9585  6.6865
Orbit: '”tte'lrlc_sm)b,'”ilm[_‘l'( F?rb'ddfe”C* . Observed lines  Ca XIX S XV Si XII| Ca XIX
. _ satellites) in He-like ions of Ca,
Polar (i=82.5), e A [A] 3.14 9.98 6.60 2.96
* 95min period, | | A [A] 3.39 5.37 7.18 3.22
A 500 SN il T S S
>EMI=sUN=5ynchTonous ’ FWHM [arcsec]  24.1 68.1 94.1 25.6
Diogeness: scanning Flat Crystal Spectrometer
like on P78-1 (Solwind) S —
_SXT Be19 30-Aug-2001_18:02:50.057 UT S XV (T"’lO MK) Si XII (T ~6 MK) : oo Ca XIX (T~20 I\/IK)_f
RESIK: Bent Crystal Spectrometer [ j |5
like on SMM and Yohkoh AugUSt 30' 2001 ‘ f I | % ! | I
-2 T N = 7
GOES ClaSS: M1.5 AR: 9591 5_460; _ m \lilﬂﬂm.tf*{ﬂﬁ)w‘i/ﬂ lﬁ,MP]'f'ﬁ' il r “ (‘ NH ﬂ “M ““ \{ ‘ \HWI‘I ; '8
’ ST . 0 £ E l,l . g 00
perfect crystals used as diffraction elements N — o T R 8 P h " h ) 5 g
« LA | | N S 5 =l L] : LS R H [ 3
Fl | M S I R L | U Ao, MIM\'W Mﬂm\‘h\’l‘l’ | | 5
,,,,,,,,,,,, at crystal arrangement ki =2d sin ©® e ———1 A / | o \ .: A : | 1.
@ :T: C %Z/x %10:-\ \\\ e: 6 \\ 10 |- - 00 - '\_: 3 E E 5
~ ; : - = | ] [ 1 E |‘ - 3N
o7 T ] 5 -j | = I |8
Q) Proportional ¢ - angle of incidence S | | J ; N | e “ ‘ L 3 . a
/\ detector . el vl 1 oL . AN B, ] oﬂ. 1 ] | v ‘ - ’“ 1} H] lu ) "lwer ’HM 50:— M» M -
D 2d _ Crystal Spa01ng [A] 17:3017:4518:0918:1[5 1]8:3018:45 17:3017:4518:0018:1[5 1]8:3018:45 17:30 17:45 18:00 18:15 18:30 18:45 Lo mh/ﬁ\‘\/ er u’lm ﬂ I M ‘ Lo by WMWWMWWWMW
N e 1T time [UT] " * wavelength [A] o o wavele:gth [A] T o wavelength [A] -
I A - ‘reflected’ wavelength
k - Order Of reﬂection _sol S)I(T l'3<:>1l1'9' '31—’SeE—I%OFJj11'853'31:2'9:?1]7"U'T'L :I IIIIII é I)I(I\I/II-I-Slll)I(ll\I/(-II-INild MIII(I)H 250 = SI)l(III(_ILNGMK) 500 é B H‘Il‘clal Ix‘llxl kT:Z‘OIl\/III(I)é
September 03,2001 - . L . |3
| | : ; _ o0
Diogeness objectives GOES class: M2.5 "’ S
e Obtain high-resolution spectra in ,wider vicinity” of strong He-like triplets (to start: 18:21 UT peak: 19:10 UT T 3 5
extend spectral database of Intercosmos-4,-7,-11 & 16, P79-1, and more recent: g 2 g
SMM & Yohkoh) owing to their diagnostic importance =T 7,28 TP | T A | = s 7
e Study X-ray Dopplershifts in ,absolute terms”, previous velocity measurements - SR % f I ’ | | _ | : : g ”g
were defined relative to the decay phase line positions. Increase the accuracy of : _‘///‘%é g "l | e | , 2 | : 1 o | E =
Dopplershift measurements substantially = L 24/ "o ] TN = | j \ _i : 1 : : E - - §
| i | ﬁ ot f " | N i 5 | * 3 E —
! A : 5 3 3 . . i : s0 |- \ 100 [ ]k E
2 = }7 /ﬁ i te-oL. NSNS 19 - -1-92)-1'9-4-0 —~ ot A0 N I T ‘ ‘n i, *l’i”M'M : H'” 5MM }’l |ﬂ) _ 3%6"315 Mmlmwmwm SEE |
M B\ ' ' ' time.[UT] 18:0018:2018:4Ot1i?r;20[1£r:]2019:4020:00 18:0018:2018:40;?;20[1&:]2 019:4020:00 " Wsave|ength [A] - N waveleesgth [ZT 6.7 E | | wavelength [A]
X _SXT Bel19 16-Sep—2001 03:53:48,635 UT_ llllllllllllllll S XV (TNlO MK) S Inodata ﬁl S :a *IX (TI'"20||V|K)
\7 \\_7_«; s _ _ . 7 —_ 5000 - - . } 7 .
‘ September 16,2001 -~ = « |l | - 5
Nt GOES class: M5.6 AR:9608 | y . - (\ . 2 5 °
NS Ml »K'.w’l‘,ﬂ oty il h bl . g
start: 03:39 UT  peak: 04:18 UT s T 3 5
Detectors Detectors - 17 : [
Crystas ] o e <m) |||||| Em f | ; E | 8
1E-3p T T 7/ S ‘ | ] : N " ] 2 i | E'
X g | ; : ; i . I g W St S O Ot ot R R b - Al L bt o)
' Ful e§<’f\ 4 ] E I i E | g
Flares observed by Diogeness s T T F sl | 17 |-t | 55
N N IV NG 1 | o | @
I R - | o - | 3
SOL2001-08-25T09:28 M 1.2 - 518E31 Ai /// /\j M,Nmlm,\,lwtﬂM,\Jw,mw,.ljpw\,, I,H,HE h 7,,,|, ‘\ ’Uﬁll M’ ;WW}A\;M i |Mmmmmﬁ}m ‘W |
SO L2 OO 1 _O 8_ 2 5T 1 6 . 45 XS ) 3 3 B S 1 7 E 3 4 03:00 63:36 04: oct)i rg: fS/T?S:IO(‘) 65;36 06:00 003 00 03:30 04:00 64I30[S?]I06 05:30 06:00 0(.)3:06 63;36 04:00 c;);:éz;e[é?]:oe 05:30 06:00 4.9 50 ” 5; engt ;5]'2['&] 53 54 64 65 VE\;/ZveIe:thh [Z‘; 69 70 31 Wavelength [A] .
SOL2001-08-30T17:57 M1.5 2N $S21W28
SO _2001-09-02“06:02 M1.3 1F S17W66 r o XX+ Co XVl eie. sats (dlen o | Conclusions
SOL2001-09-02T13:48 M3.0 2N S21W56 1,210
SOL2001-09-03T01:58 C9.0 _ ~E90S15 . A S  Spectra obtained using Diogeness have unprecedented resolution and cover wider
SOL2001-09-03T17:16 M1.1 _ N10WO06 o ) ranges of spectra than other crystal spectrometers. Figure on the left shows
SOL2001-09-03T18:41 M2.5 _ ~E90S28 U synthetic spectra of Ca created with Cowan code with more then 600 satellites
SOL2001-09-16T03:53 M5.6 IN S29W54 g included. It clearly indicates that spectra around the strong He-like triplets can
provide important information about the flaring plasma.
We acknowledse f " f * More than 200 spectral scans available for the analysis for 8+ flares.
. e acknowledge financial support from ~ ¢ Such X-ray spectrometer/dopplerometer concept is worth further experimenting
the Polish National Science Centre grant number 2011/01/M/ST9/06096 - ,




