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Summary: 
This proposal addresses Focused Science Topic 3(b): Use Inner Heliospheric Observations to better constrain Coronal Mass
Ejection (CME) and Solar Energetic Particle (SEP) Event Models. We will develop a model to study in detail the interplanetary
transport and acceleration of multi-species solar energetic particles (SEPs) at a CME-driven shock that propagates from the
solar corona to > 1 AU. The non-linear time-dependent model will include self-consistent interaction between SEPs and Alfv n
waves, using a pitch-angle dependent resonance condition. For SEPs, the model will include focusing, convection, adiabatic
deceleration, pitch-angle scattering, and momentum diffusion. Treatment of Alfv n waves will include propagation, SEP-driven
growth/damping, shock transmission, and cascading.

We will analyze observations of multi-species energetic ions in shock-associated SEP and energetic storm particle (ESP) events
by the ACE, GOES, Wind, and STEREO spacecraft to test and constrain the model. The analysis will include time and energy
variations of SEP intensities, elemental abundances, and anisotropies. Concurrent observations of SEPs, plasma and magnetic
field on multiple spacecraft as well as electromagnetic solar emissions will be used with the model to address issues regarding
the importance of evolving shock-normal (BN) angle, shock speed, Alfv n speed, and other shock and plasma parameters,
particle scattering, wave amplification, and heavy-ion suprathermal remnants from previous SEP events.
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