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By identifying solar surface source regions of CMEs using X-ray and Hα flare and disappearing filament data, and through considerations of CME trajectories in three-dimensional (3-D) geometry, we have devised a methodology to correct for the projection effect. We outline this method here.

We conclude that while using the plane-of-sky measurements may be suitable for studies of general trends in a large sample of events, correcting for projection effects is mandatory for those investigations which rely on a numerically precise determination of the properties of individual CMEs.
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We present the extension of the magnetic breakout model for CME initiation to a fully three-dimensional, spherical

geometry. Given the increased complexity of the dynamic magnetic field interactions in three dimensions, we first

present a summary of the well known axisymmetric breakout scenario in terms of the topological evolution associated with the various phases of the eruptive process. In this context, we discuss the analogous topological evolution during the magnetic breakout CME initiation process in the simplest three-dimensional multipolar system. We show that an extended bipolar active region embedded in an oppositely directed background dipole field has all the necessary topological features required for magnetic breakout, i.e., a fan separatrix surface between the two distinct flux systems, a pair of spine field lines, and a true three-dimensional coronal null point at their intersection. We then present the results of a numerical MHD simulation of this three-dimensional system where boundary shearing flows introduce free magnetic energy, eventually leading to a fast magnetic breakout CME. The eruptive flare reconnection facilitates the rapid conversion of this stored free magnetic energy into kinetic energy and the associated acceleration causes the erupting field and plasma structure to reach an asymptotic eruption velocity of k1100 km s_1 over an _15 minute time period. The simulation results are discussed using the topological insight developed to interpret the various phases of the eruption and the complex, dynamic, and interacting magnetic field structures.
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Abstract. We present a statistical analysis of 545 flare-associated CMEs and 104 non-flare CMEs observed in the heliocentric

distance range 2–30 solar radii. We found that both data sets show quite similar characteristics, contradicting the concept of

two distinct (flare/non-flare) types of CMEs. In both samples there is a significant fraction of CMEs showing a considerable

acceleration or deceleration and both samples include a comparable ratio of fast and slow CMEs.We present kinematical curves

of several fast non-flare CMEs moving at a constant speed or decelerating, i.e., behaving as expected for flare-associated CMEs.

Analogously, we identified several slow flare-CMEs showing the acceleration peak beyond a height of 3 solar radii.

On the other hand, it is true that CMEs associated with major flares are on average faster and broader than non-flare CMEs and

small-flare CMEs. There is a well-defined correlation between the CME speed and the importance of the associated flare. In

this respect, the non-flare CMEs show characteristics similar to CMEs associated with flares of soft X-ray class B and C, which

is indicative of a “continuum” of events rather than supporting the existence of two distinct CME classes. Furthermore, we

inferred that CMEs whose source region cannot be identified with either flares or eruptive prominences are on average slowest.

The results indicate that the magnetic reconnection taking place in the current sheet beneath the CME significantly influences

the CME dynamics.
