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Summary:

We propose to use a sophisticated magnetohydrodynamic (MHD) model to improve our understanding of CME initiation and
propagation. Our proposed modeling will focus on performing detailed CME "event studies," in which we will use detailed
observations as inputs to the model, including observed magnetic fields. From the model we will produce simulated outputs that
can be directly compared with observations, including white-light images and EUV and X-ray emission, and the evolution of flare
ribbons. The proposed work will improve our understanding of CME initiation, and the subsequent propagation of CMEs in the
inner heliosphere, leading to improvements in space weather prediction.

At present, there are many theories of CME initiation. The proposed CME event studies are meant to identify which one (or
more) of these theories captures the essential aspects of CME initiation, by using observations to discriminate between
competing theories.

The following are selected guiding questions that will help us to improve CME prediction:

* |s there a relationship between the free energy in the magnetic field and the tendency of an active region to erupt?

* Can this relationship be exploited to predict when an eruption is imminent?

* |s there a characteristic signature in the magnetic field geometry/structure/topology that might be used to sense eruption?

* What are the fundamental ways in which active regions are energized?

* Can we quantify the trigger for eruption and use it as a predictor?

Our proposed project will utilize data from the upcoming SDO mission extensively, as well as data from Hinode, STEREO, and
SOHO observations. The testing of models against these observations is a central task in our proposed effort. We will share our
simulation results with the Focused Science Team members to maximize the progress of the team, and we will incorporate
innovations from other team members into our model.
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