Flare & CME Observations




=
i
i

i

i
i
i

i
i
i
i
e
-
i

i
i
i
i
i
l!
.

i

i nx?!ax
i
L

o
o

i
l!lllll!!ﬂ!l
i

EEEEEEEEE!!!!l!51 1!!!!!!=§
o

!!l!!!!!!!
i
i
i
i
.

e

s

L

s
i

it

i

L

s
S
2

i

P

1/ -aschwandeptints,

T e .

n e



http://www.lmsal.com/~aschwand/eprints/2009_euvi.pdf
http://www.lmsal.com/~aschwand/eprints/2009_ISSI.pdf

e mum“HHHuuuuuuuuumuw“m“muummeauauanausxx:x:x:x:
Vﬂfﬁyﬁyﬁrﬂre=ara. L R R

,uAm”umm“ummmm....““..mm.... FiE: FEES R
T L T T
LR

e

mxmynxa&mgummmmmem

xﬁxkxﬁxkxmmvmmgummmeme

SEmen

e

e

i

kxmxmmaxmxmxmyaxNxmxmxmya;kp\ a:y:y:;vwmmwwwwmwmwwwwwwwmwwy;y;y
= ; T e E P

i \uvummwmwmmmmmwm=a o

:3kxnxmykxnxmxmxmyk;k, e

- .a:m:m:m:mmmmmmxnxnw, T
=au=mmm=g i ::mummmmmmmmawmnmmomowwnxnmwzwxwwn%WxWxW%WmW%W%W%W%n%n%ny

e .mmmmmmmm%mmmama:a:y:y:y:y,mwy

.
e

Hit
i

mmxmxmxmmmmmxm;;;ﬁmmKnxkxmmnxmxmsmwxﬁmmmpm:\ ,:smmmmmmmmmmmmmmmmmmwmwmmmmmmmmmwmm: e :ammmmmwmmwmwmwmwmwwwmwmwmwmmwwwummmmmmmmmmxmmmmommwmwmwMWMwwmmwaMwMWMWMWMWMWMHMWMWMmemmmm
. k:k:k:n;NzkzkkxaxNxmxmxkﬂkxmxnxmxxmmmmnnmnxnxnxnmnmmmaHaHauauaHaHaHauauaHaHaHaHgﬂg:a=a=amamama=a=aHaHauauaHaHaHauauaHaHaHaHauammmmmmmmmmmmmmwﬁmmmmwwwwmwmwwwwwwwmwwwwwwwmwmwwwwwwwmwwwwy
: - L - - -

\:\\\\\\\\\\\\\\\\aa aa~" xhaaxaxaxaxaaaxaxaxaxaaaxaxaxaaaaxaaxaxaaxaaxyayyyvyyyyyy/././/y/y/y/y/y/y/y/y///////
ﬁmmxnxmxmxﬁxmxmxmxmmmxmxmxm»\xxyuxnmnxwmnm1wawawawawawawawawawamawawawawawawawawawawamawywmmmmmmmmmmmmmmnomzwmwmwMWMWM e
it : i e mnmMW“mMW“mMw“mmmaHa““a““au“au“aHaHa““a““au“a““aHamamammmmmmmmmmmw i i
\\>»»\>A»\x»»\x»»»«»»\x»«««u«mmu«mmuumm..mm..mm........“ww~w~q-ww~wwm~wuumwwua i




BEE

L

T

00 UT

29

11

Ission

.
.
.
e

o

.

45 UT

19

11

i

.

&

"

o

-

.

.

i

-

00 UT

s with Impulsive EUV em

11

11

MR

S

\Eéxﬁkﬁuﬁ

e

,:ﬁtﬁE:g:ﬁméfanﬁ.

= rumnxxmxmxmxmxmﬁi
.
- ﬁssiﬁﬁ

are/

.

o

o

-

|
-

-

-

o -
;Qxi%%%%iiﬁﬁﬁi\ 1
5 \\\\\\\\\\\\\ = T
e e e
L -
e L foeeees u
o . g un
e ‘i . U@ﬁx;ﬁﬁxwﬁ. T —

02

171 A
SC
11:



8 10— Jun—2007 10:59:45




: ///////////////// i

. e

44,000

07

B 10-Jun-07 11

44 000

o7

A10-Jun-07 11

. e

=

=

L

-

000
000
000
000
£
000

52

92,

56,
-
00
04
-
08
-

L
;
:
.
|

09
|
09

07 11
07 11
07 11
07 11
07 11

B 10-Jun-07 11
B 10-Jun
B 10-Jun
B 10-Jun
B 10-Jun
B 10-Jun

000
L
000

04
12.000

56.000
00

48.000
52.000

08
%
09
10
12
13
15

AA10-Jun-07 11
A 10-Jun-07 11
AA0-Jun-07 11
AA0-Jun-07 11
AA0-Jun-07 11
AA0-Jun-07 11



i | o
el i

i

3 i i
mwvwﬁ*wrw&ww¢WW@W#f#fmmm@@?w

i
~y

T

iy
...

s

-

-

e

e

=

o
S e s S G ......9..&..9..9..9..9..9..9..

.

i

e

-

-
-

e

T
.

e

o

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

.
sk

yﬁaﬁ
aﬁﬁaﬁﬁéa i
e

-
i

o
-

bR
SR

=

i
.

-

TR SRRR R

.

i —————————————_

.

L
: e

i

o

.

-

.

i
e

-

-

-

mm“$=
=
-

xx e

T

e
e
e
s




-

|
.
.

E
.
.

.
.

1.
1.
e

.

Lt
e
e

|
|
i

i

L

.
:

il
e
mH

.
.
i

il
it

|
|

-

s

i
h

P

e

e

-

i
h

i

-

.

L)

L

i

e

L

.

-

B

.

e
, , it
| i
i i

e

=

L

o

-

:

|
|

x

-

o

"

-

-

-

-

"

-

i

-

B

FEEE R

e

e

.
i
i

: |
\
:

.

i
il



Flare/CME with Postflare EUV Emission

S—=Jdun—2007 06:31:Q0
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| f Flare start - 1336 U

AR loops are shaken
by filament eruption
and first brightening
above limb, while flare
location is occulted,
GOES light curve starts
to increase at 13:50 UT

| Flare peak ~ 14:05 UT

AR loops are shaken
strongest (damped
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oscillations ?),

but all postflare loops
are still occulted,
GOES light curve
shows steepest
increase (HXR max)
at 14 10 U1
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+4 hrs later: Postflare loop system expands higher
and EM of postflare loops still increases







+38 hrs: loop densities decrease, longer cooling times



Flare/CME with EUV Dimming: 2008 Mar 25

25—Maor—2008 18:31:00

Corona above (occulted) flare and CME shows strong EUV dimming
with adjacent loops oscillating (EUVI cadence = 75 s) and EIT waves.
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GOES M1.7, Flux variatian= 25.4%, Area=1486.2 Mm x 291.2 Mm
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146.2 Mm x 291.2 Mm o GOES Mia7, Flux variation= 12.3%,
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B bm, v= 144 km?

h= 4&0"1:.1m,- w=- 3B KmYE h= B4D Mm, v= 405 kePYe he= 503 Mm, v= 432 KmYE h= B& Mm, v= 55 ki

_EUVI 171, Behin
'CME above limb CME initially on disk




EUV Dimming vs. altitude

EUVI 171: at dimmest location, limb) EUVI 171: Behind (-69% at dimmest location. disk)
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Flare with Loop Oscillations: 2007 Jun 27

S7—=Jun=2007 17:31:00

Corona above (occulted) flare and CME shows localized EUV dimming

above flare and prominent loops oscillating (EUVI cadence = 150 s).
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Time series analysis of oscillation amplitude reveals
fast kink-mode MHD mode with period of P~565 s (~9 min)
And exponential damping time of t;~1600 s.
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of 3D motion of
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