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Summary:

The Naval Research Laboratory proposes to apply physically robust theories of coronal mass ejection (CME) initiation and state-
of-the-art numerical simulation techniques to understand the dynamics and magnetic topology of solar CMEs and their
interplanetary counterparts (ICMEs). Previously, we have shown in spherically axisymmetric geometry that fast CMEs can be
initiated by the onset of magnetic ~breakout reconnection in multipolar coronal topologies. The ejecta exhibit the three-part
density structure characteristic of many CMEs, and evolve into a force-free flux rope typical of the magnetic cloud subclass of
ICMEs. We now propose to build upon these successes and to extend our understanding of breakout CMEs and ICMESs to more
realistic, fully three-dimensional field configurations. Our research plan is to develop and analyze simulated breakout eruptions
initially in global 3D topologies, and later in more concentrated and localized active-region topologies. Throughout these studies
addressing CME initiation, we also will analyze the resultant model ICMEs for their plasma and magnetic signatures, and
compare them with those observed. The initiation of CMEs in the corona, and the structure and connectivity of ICMEs in
interplanetary space, are linked through the vital roles played by the dynamics of magnetic reconnection and the topology of the
magnetic field. Our research effort seeks to develop new understanding of these important aspects of the CME/ICME
connection.
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