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The flare

HESSI Observing Summary Count Rates, Corrected
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' Overall picture
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Footpoints are visible
from ~19:04 UT

Starting from ~19:07
UT coronal source
dominates again
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Flare morphology

Reconstructed RHESSI Image

3-Aug—2002 19:04:27.970 to 19iP4:39.930
Detectors: 3F 4F SF 6F 8F OF
Energy Range: 27.0 — 35.0 ke'

Heliocentric Y (arcsec)

Clean

SENTA:

MAG

200 910 920

Heliocentric X (arcsec)

image — 27-35 keV sources (impulsive phase)
contours — 6-7 keV source (maximum)

RHESSI image is consistent with
our ,intuition”. We see two
footpoints and coronal source, so
we observe single-loop flare.
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Flare morphology

CLEAN, detectors: 3,4,5,6,8,9, narrow energy bands




RHESSI: energy — altitude relation
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Time variation of HXR sources altitudes
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time evolution of sources altitudes
- downward (low energy sources)
- upward (high energy sources)




Time variation of HXR sources altitudes

6—8 keV

7—9 keV
8—10 keV
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10-—-12 keV
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Height [Mm]
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85—125 keVv

] 1 1 ‘ 1

19:05 19:06
Start Time (03—Aug—02 19:02:45)

Three phases:

Early phase - single source high in the corona

Impulsive phase - double-footpoint morphology in higher energies, low
energies dominated by southern source

Maximum&decay — single source in the corona




Time variation of HXR sources altitudes

uth

Height [Mm]

Fit Functian: vth+line +line+bpow

x
a
4
et

a
L1
>
Q

a
o
x
4

k]

£
=

k)
.
U
E3
Q
a
u

2

=

a
o
U
<

~

o,
a

Q

=
=

Q
a

a

19:05 19:08 N
Start Time (03-Aug—02 19:02:45)




Time variation of HXR sources altitudes

HESSI Observing Summary Count Rates, Corrected
T T T T T E— T T T

6-8 kov
79 kev

£8-10 kev
A1 kev =
Det 1,3,4.5,6.9,
FDecim 1
1113 ke E 6 - 12 kev
12-14 kev — 12 - 25 keV
13-15 kev — 25 - 50 keV
[C — 50 - 100 kev
100 - 300 keV

10112 Kev

1416 kev
1517 kav
16-15 kev
17-19 kev

=)
T

18-20 ke
19-23 kev

21-25 keV

Height [Mm]

23-27 keV
25-29 keV

27-35 kev

=
™

3139 kev
3555 ke 4y m- 00 el o T o

45-65 keV

Corrected Count Rote (s™ deteetor™)

85-75 keV
65-105 kev'

85-125 kev

I
19:05 19:06
Start Time (03—Aug—02 19:02:45)

19:08 19:12
Start Time (03-Auq—02 18:56:45)

T
Free

Fit Functian: vth+line +line+Fpow

IIIIIIIIIIIIIIIIIIIIIIIIIIII

uonnjoAs N3 MIS3YH

vin#0 a[1] KT, plasma temperature (kev)

IIIIIIIIIIIIIIIIII

1 1
19:05 19:08
Start Time (03-Aug—02 19:02:45)




Actual flare morphology

Recaonstructed RHESSI Image

Centroids for each BT T
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reconstructed source |mage: 27_35 keV Detectors: 3F 4F 5F 6F 8F OF
contours: 6-7 keV
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MAGENTA: Clean 3-Aug—2002 19:04:27 6-BkeV 50.,70.,90.
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PIXON, the same time interval,
energy band, and detectors
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Flare morphology
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contours — 27-35 keV sources during impulsive phase (19:04:27 UT — 19:04:39 UT)
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RHESSI PIXON image fits B
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on EUV images.

Footpoints are cospatial
with small loop as well as
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Flare morphology
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For small loop we are able to analyze energy-

altitude relation.

The overall picture is rather complicated and
misleading in terms of one-loop interpretation.
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Flare morphology
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morphology
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Flare morphology
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Chromospheric dynamics
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Velocities: 150-200 km/s
Mass moved upward: ~10%3 g

Kinetic energy (we estimated mass) of evaporated plasma: 1028 ergs

The energy — altitude relation gives a chance for detailed
investigation of electron beams propagating in chromosphere and
the hydrodynamical response of heated plasma. The image
reconstruction method/parameters can significantly influence
results.







Flare morphology




