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Summary: 
Understanding the origin and acceleration of solar energetic particles and its interaction with interplanetary plasma is one of the
outstanding problems in heliospheric physics and astrophysics. Over the past 30 years, an enormous amount of data on solar
energetic particles events (SEPs) has been obtained. To fully appreciate these observational data, especially in-situ
measurements by spacecraft such as ACE and WIND, a proper understanding of the properties of the turbulent interplanetary
magnetic field and its role in the particle acceleration process, together with a realistic particle acceleration model, is necessary.
In this proposal, we propose to perform the following studies, 1) We will investigate the generation and amplification of upstream
turbulence (often in the form of Alfven waves) and its role in the particle acceleration process. We will re-examine the
transmission of upstream turbulence to the downstream region at a CME-driven/interplanetary shock. 2) We will continue the
work of Li et al. [2004a] and investigate correlations between the upstream turbulence and particle spectra at the shock. Specific
SEP events with clean turbulent magnetic field data and particle data will be identified, and the necessary data analysis on the
turbulent magnetic field will be performed. 3) We will study particle acceleration at a perpendicular shock using a recently
developed theory, known as non-linear guiding center theory (NLGC) [Matthaeus et al., 2003, Zank et al., 2004] and we will
extend our existing particle acceleration model to incorporate quasi-perpendicular shocks. These goals are in excellent
agreement with the objective T3d - Solar Energetic Particle, of the Living With a Star program. We believe our study will further
help us understand basic questions such as the seed population of SEPs, the time scale for accelerating particles and the time
intensity profile of energetic particle populations at L1.
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