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High-Resolution
Spectroscopic
Imaging of Solar
Flares in X Rays
and Gamma Rays
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flare peak: 20-Jan-2005 06:45:10.994 UT
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Time of Flight (TOF) analysis
(Aschwanden et al. 1996)

" q) 31.3keV- 413keV 190 otal FXR Fiuk
o 2) 41.3keV- 54.5keV s : ]
é 3) 54.5keV- 72.8keV 2 00l 7.18 £0.41s ]
s 4) 728keV- 97.1 keV = : ]
£ 97.1 keV- E
£ 0
E o 50t
>
[&] I .
0 i
40 5 0 5 10
5 Time [UT] e Time delay [s]
. : = L . L] _ L ' N
HXR Envelopes : HXR Envelopés
3 10 3 - :
- 3 2 400l ]
E OIB E % 100
< 06~ 3 5
= ] w
S 04 3 c 50} ]
= 7 3
3 02 : *
3o
0.0 ] " " ¢ / ; ] . r . . 0
1728:00 1729:00 -10 10
Time [UT]
6000 E——— e 150 ;
HXR Pulses HXR Pulses
= > 18+ 95 mg
8 £ 100} ]
° ) 145+ 32 ms
£ g 107 + 21 ms
3 @ 50 38 + 18ms 1
8 X
A - (4] . H "
1728:00 1729:00 1000 -500 O 500 1000

Time [UT] Time delay [ms]



Electron Time of Flight (CGRO/BATSE) Aschwanden et al. 1996

1/91 09 294.37 UT 50F 108 detancal h

044286 Mm S 31/ 10/9‘1 09 09: 30 UT 50f roF gotanco ! - 1740 24Mm 3

; Loop radius 9.6 Mm Loop radius r = 7.9Mm F
c R ¥ -,- - ,‘ Rl Length ratio I'ls 3.27 E ; t Length ratio I'fs = 1.40 3
-0.085] . S ; L _J 40 F Height ratio h/r . -0.075|: Heigghl ratio h/r = 1.86
- 301 3 ; = ]
-0.07 o080 | (@
-0.075 il 3 -0.085 :' E
.o_oao'_dr‘éi(rSXT Cont HXTM1 Ob e e ] B U U DR
0.235 0.240 0.245 0.250 20 -10 0 10 20 0.150 0. 155 0 160 0. 165 20 10 0 10 20
0065 ; 0Frordistancer | at6ez2amm 13/1 1/91 21 16 1 6 UT| SO rordstancer  i=126+ 1.3Mm
- b Loop radius r - 11.5 Mm -0.0865 Loop radius r ‘= B.9Mm
qoflengthratiol/s =230 o ] 40 fLlengthratio lis  :=1.16 ;
5 Height ratic h/r = 3.4 Haight ratio hir 1=1.38
-0.070 :
- -0.070 30k H
0,075/ -0.075 20 ]

-0.080|

L JIncl: -39° -0.080
Gfey: SXT Cont: HXT/M1 Grey SXT Cont HX?/M1 |
0.260 0.265 0270 0.275 -0.045 -0.040 -0.035 -0.030 20 -10 0 10 20
04/10/9222:17:06 UT | 5% rordstancer =196+ 420m 0.055 07!12/91215246111‘ S0t 1or distancer =818+ 77Mm 3
-0.035! ..: Loop radius r = 9.3 Mm T T Loop radius r =17.7 Mm
. o 40 | Length ratio I'/s =135 3 F - S 40 fLengthratio /s =115 3
. Height ratio h/r =176 P Height ratio h/r =135 E
L 0.050 |- ]
-0.040;-* 30F cal 1 30F E

e N
3 0o045|: ! E
0.045| g 20
;S 10F
0.050] 0040f : : :: ;%7 f 11
Tl XT/Lo Cont: HXTM1 Grey: HXTM1. Cont:HXTLo| of | | R

0.260 0.265 0.270 0.275

-0.255 -0.250 -0.245 -0.240



Above the soft X-ray loop
Relation between loop-length and TOF distance
( Aschwanden et al. 1996)
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Modeling of particle acceleration based on drift-Kinetic
theory with collisional process
(Minoshima, Masuda, Miyoshi, and Kusano, ApJ, 2011)
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>< (1) Pre-acceleration
(related to reconnection?)
(2) Loop shrinkage and betatron acceleration
increase the number of energetic electrons

X 2" S (3) Begin precipitation of K=K2 electrons
AR seen as the above-the-loop-top source

(4) Further shrinkage and acceleration

X l (5) Trap of K=K1 and K3 electrons
(17GHz) -~ seen as the coronal sources

(K1 < K2 < K3)




Microwave 1mages of 27-July-2005 flare
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