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Summary: 
In situ magnetic field measurements of propagated interplanetary coronal mass ejections (ICMEs) provide an important
constraint in verifying CME initiation models. This understanding can improve our ability to predict geomagnetic storms, since
CMEs are an important driver of space weather. We propose to use numerical simulations of CME initiation and propagation to
explicitly elucidate the relationship between CMEs and ICMEs, and to thereby link in situ measurements with their solar sources.
The novel aspect of our investigation is to increase the realism of the models, particularly to include the important effects of a
realistic background solar wind on CME propagation and distortion, and to use measured photospheric magnetic fields on an
active-region scale, including their interaction with the surrounding large-scale magnetic field. We will explore leading
candidates for CME initiation, including the flux cancellation model and the breakout model. We propose to work with selected
team members to maximize the scientific return from the novel ''Focused Science Topic'' approach of this LWS program. Our
proposed program will help to develop the foundation for the prediction of the geoeffective properties of ICMEs at Earth from
solar and heliospheric observations, by providing a deeper understanding of the initiation and propagation of CMEs. Eventually,
the numerical tools that will be developed in this investigation could be used for the development of a predictive capability. The
proposed simulation capability will allow us to explore the magnetic cloud-active region relationship in more detail than has
heretofore been possible. We will address the expansion of magnetic clouds in interplanetary space from their origin in the low
corona, including the topology of the magnetic field lines that connect the magnetic cloud with the Sun and the outer
heliosphere. We will study how magnetic reconnection transfers magnetic field and electric current from an active region and the
overlying large-scale coronal field into the magnetic cloud. We will also identify which characteristics of the magnetic field near
the Sun determine the geoeffectiveness of ICMEs.
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