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Particle kinetic processes play key roles in solar wind—magnetosphere energy
transport and are central to understanding space weather phenomena. On one hand, the
characteristic scale lengths of the bow shock and magnetospheric boundary layers, where
essential transport takes place, are of particle kinetic scales, and explosive instabilities are
observed to occur in thin current sheets under the solar wind and global-scale driving
conditions. In such processes, structures and waves of length scales comparable to the
particle Larmor radius are of particular importance because they provide efficient heating
and acceleration through wave-particle interactions. On the other hand, the local
instabilities can lead to changes in the global magnetic field configuration, and their
dynamics are regulated by the system conditions. It is desirable to solve the physics of the
global magnetosphere by computations that include both global and particle scales.

In this talk, | will discuss global ion kinetic computations of the coupling between the solar
wind and the magnetosphere based on hybrid simulations using the Auburn Global Hybrid
Code in 3D (ANGIE3D). | will first introduce the simulation model and discuss the code
validation as well as its capability to study major space weather plasma processes. The talk
will then focus on simulatons of a few dayside/nightside plasma processes, including the
global impacts of interplanetary discontinuities, magnetopause reconnection and its
subsequent wave/particle injection in the cusp ionosphere, and transport due to storm-
time magnetotail bursty bulk flows.



