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Introduction

Magnetic reconnection is a phenomenon which is of particular
importance in solar system plasma. Evolution of the photospheric flux
has been considered the main cause for solar flares and even for CMEs.

9ln this paper we analyze the 3D magnetic field of two neighbor active
regions observed in October 2001.

oThese active regions are situated at South of a polar huge filament
which had a complex dynamics that we suppose is linked to the active
regions evolution.

aThe AR09640 is a well developed region.

9ln its neighborhood emerged the young AR09644 that produced few
flares.

aQur study reveals the 3D magnetic reconnections in all the area.



Observational data

o magnetograms from MDI (Michelson Doppler Imager)
for the period between 30 September and 5 October 2001.
o H alpha images from BBSO (Big Bear Solar
Observatory) and Meudon Observatory.

o WDCA (http://cdaw.gsfc.nasa.gov)




Brief description of the
method

The dipolar model method:

The positions of the dipole are obtained from the magnetogram.
This generation is performed using the magnetic flux density
components derived from the magnetic dipole equations with the dipole
at the origin. The derived magnetic flux density components are:
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Analysis

The data analyzed are from 30 September 2001 (one day
before 09644 active region was counted on the MDI
magnetograms) until 5 October 2001 when both, 09640 and
09644 disappeared.

The 09640 active region appears before 30 September,
but in its evolution until the appearance of 09644 has no
major influence in the neighborhood, being isolated from
other active regions in its vicinity.

AR09644" . .
f’-:*-x

ARD9B40 57 7

oy,
o

..




01.10.2001 — 12.00 UT

- RS

02.10.2001 — 07.00 UT

7 - WS




03.10.2001 —10.41 UT Before 1+ flare

AR 09644

7 - MiS

AR 09640

03.10.2001 — 18.07 UT After 1¢ flare

- RS

AR 09644

AR 09640




04.10.2001 — 14.01 UT Before 2 flare

AR 09644

part of lines opglowg

\E

After 2" flare

04.10.2001 —14.28 UT magnetic field lines open

R 09644

AR 09640



04.10.2001 — 18.30 UT

I - Mis

200

&)
=R =13 =
TS SRS

04.10.2001 — 23.00 UT

- 1S




05.10.2001 — 05.00 UT

I — WS

05.10.2001 - 23.30 UT

1-MS

< AR09644

AR09640



-

C. Dumitrache et al. , AIP vol. 895, p. 69, 2007

\
05.10.2001 06.10.2001 -

* A huge filament situated in the
Northern hemisphere near AR09644
has an interesting dynamics.

* The Southern part of the filament
appears had cut off from the main
body and enlarged later

*0On 5 October the filament length
became minimum while the tilt angle
and magnetic field became maximum
* We suspect that the eruption
Qbserved on 04.10.2001 had a major
influence in the filament evolution
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Conclusions

We have investigated the 3D topology of the magnetic field joining two
active regions: one well developed region (AR09640) and AR09644 new
emerged one.

The young AR09644 gave two flares (one observed in H alpha and
another observed in X-ray) — facts revealed by the opening of the
magnetic field lines and magnetic reconnections

These flares seemed to play a driven role in a neighbor Northern
filament dynamics.

Our method of investigation revealed also an opening of the magnetic
field lines in AR09640, where no flare observation was reported.



