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We study the 25 July 2004 event. By analyzing SOHO EIT images we establish a basic understanding of the large-scale interaction going on during 
this event. Magnetic reconnection between the expanding CME and the Southern hemispheric active regions (AR) will connect the leading polarities 
of the two ARs, lead to brightening in the ARs and transport CME field line foot points to distant ARs (observable as dimming at the foot points). We 
try to reproduce the large scale interactions during this event using three-dimensional magneto-hydrodynamic (MHD) simulations. We superimpose 
a magnetic source region that resembles the SOHO MDI images on a basic wind model. By emerging new flux at the centre of this region we initiate 
a Coronal Mass Ejection (CME). We monitor the evolution of this CME and study its interaction with the source region.
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SIMULATIONSOBSERVATIONS

CONCLUSIONSAIMS & CONCLUSIONS

The 25 July 2004 event is very complex in 
both its magnetic field configuration and 
temporal evolution. The main event is 
preceded by a M2.2 flare (starting at 13:37 
UT) in AR 10652 (top) and a long duration 
M1.1 flare (starting at 14:19 UT) from the 
same AR. The subsequent fast halo CME 
(1330 km/s) is then followed by 
transequatorial loop formation and a 
secondary eruption induced in AR 10653 
(bottom).

Fig. 2: SOHO MDI Magnetogram (left), EIT 171 Å (middle) and EIT 195 Å (right) images 
just prior to the main eruption.

Fig. 1: Flux GOES 3sec image 
clearly showing both the M2.2 and 
M1.1 flares.

Magnetic interaction (i.e. reconnection) between the expanding halo CME 
from the Northern hemispheric AR 10652 and the Southern hemispheric AR 
10653 will create closed loops between the leading polarities of the two ARs. 
SXI observations show that the brightenings are spreading from AR 10652 
and that the formation of closed loops between the two ARs is accompanied 
by brightenings in AR 10653 and even behind the limb.

Fig. 3: GOES SXI image showing 
the brightenings in AR 10652, the 
closed loops formed between the 
two ARs and the subsequent 
brightenings in AR 10653 as well 
as the brightening behind the 
limb.

The simulations are carried out by 
solving the ideal MHD equations on a 
three dimensional spherical grid using 
the Versatile Advection Code (VAC). 
As an initial condition we superimpose 
a bipolar magnetic field on the 
hydrodynamic Parker solution for the 
solar wind. We then add 5 magnetic 
sources, representing ARs 10652 and 
10653. The entire system is then first 
relaxed to create a stationary solution. 
Next, this solution is used as initial 
state for time-dependent simulations. 

We will investigate the effect of different boundary motions to drive the eruption. 
We will look at the effect of emerging a dipole in between the two ARs, increasing 
the magnetic field strength of AR 10652 and the effect of using shearing motions. 
We can then start to compare these results with the observations and look for 
similarities. What we are particularly interested in is the formation of the post-
eruption transequatorial loop formations and the induction of a secondary eruption. 
The first numerical runs confirm that the AR complex is indeed very difficult to 
model. A slightly simplified setup as presented here is a good starting point and 
should still be sufficiently similar to make a comparison. 

Fig. 4: (Top right) The magnetic field lines of the solar wind solution on top of a slice of 
the radial velocity profile. (Bottom) Initial stationary solution for our time dependent 
simulation. The active region field strength is about 10G.The purple field lines show the 
open field lines, the green lines show the helmet streamers and the red field lines are 
used to highlight the two active regions.

Finally, we drive the system by increasing the field strength linearly in time. 
Alternatively, we can emerge a new dipole with a field strength that increases 
linearly in time. The first results of such a new dipole emergence are presented 
below.

Fig. 5: Magnetic field lines during the evolution of our simulation. The purple lines 
represent the open field lines, yellow the newly created field lines due to the emerged 
dipole. The inner green field lines show the newly emerged dipole and the red field lines 
outline  the flux rope formed by the additional flux/stress introduced into the system


