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Flux Rope (FR) space weather perspective
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The CME on 14 June 2012: AR 11504
Eruption: around 13:30 UT




100

[0}S

-100

< —200
o

©
< —300
[}

i}
o
> —400 -

=500

-600

=700

e -~
-500 -400 -300 -200 -100 O 100 200 300 i ‘NY
F

The CME on 14 June 2012: AR 11504

Eruption: around 13:30 UT

Hinode XRT Open-Ti poly 2012-06-14 13:22:00

5




The CME on 14 June 2012: AR 11504

Eruption: around 13:30 UT

Hinode XRT Open-Ti poly 2012-06-14 13:22:00

=
o
=]

o

|
-
o
S

|
N
o
o

|
w
o
o

g
O
a
4

5
=
o

B2
a
o
o
>

00 o 3 : -
-500 -400 -300 -200 -100 0 100 -400 -300 -200 ) .—100 0
X-position [arcsec] : 7 X-position [arcsec]

Y-position [arcsec]

-7




The CME on 14 June 2012: AR 11504

Eruption: around 13:30 UT
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The CME on 14 June 2012: AR 11504

Eruption: around 13:30 UT
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Chirality of the FR

The chirality (“handedness”) of a FR can be inferred through various proxies,
from the FR itself or from the source active region.
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From LOS magnetograms: magnetic
tongues (Lopez Fuentes et al., 2000).

The leading magnetic polarity
extends under the trailing one:
RIGHT-HANDED active region



Chirality of the FR

The chirality (“handedness”) of a FR can be inferred through various proxies,
from the FR itself or from the source active region.
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From LOS magnetograms: magnetic From soft X-rays: sigmoid
tongues (Lépez Fuentes et al., 2000). (Pevtsov et al., 1997)

The leading magnetic polarity The sigmoid is shaped as a
extends under the trailing one: forward-S:

RIGHT-HANDED active region RIGHT-HANDED flux rope



Tilt and axial field direction

The axis orientation of a FR can be considered more or less parallel to the
polarity inversion line (PIL) of the source AR (Marubashi et al., 2015)
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The axis orientation of a FR can be considered more or less parallel to the
polarity inversion line (PIL) of the source AR (Marubashi et al., 2015)
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The axial field points EASTWARD.



Tilt and axial field direction

The axis orientation of a FR can be considered more or less parallel to the
polarity inversion line (PIL) of the source AR (Marubashi et al., 2015)
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FR footpoints: the western one (right)
is rooted to positive field, the eastern
one (left) to negative field.

The axial field points EASTWARD.

PREDICTION: FR is NES-type




In-situ observation winds/o
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In-situ observation winds/o

Smooth rotation in the NS-component and AB < O:
the helical field is directed from North to South
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0° < ¢ < 180° at the center: the axial field is pointing to the East




Conclusions

* The remote-sensing predictions are confirmed by the
in-situ observations: FR is NES-type

* This means that an eventual geomagnetic storm

caused by a NES-type FR may start even one day
later compared to a SEN-type FR

e Such remote-sensing predictions are necessary to
improve space weather forecasts
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Thank you.




