Auroral Acceleration Multiprobe

One of the key goals of Objective F is providing the detailed understanding of the processes that accelerate particles to high energies that will be necessary to predict fluxes of high energy particles throughout the solar system. This predictive capability is the goal of RFA J.3. In addition, by providing a better understanding of energetic particles in the Earth’s space environment, AAMP is also important to Objective H because it will enable mitigation of impacts on space assets, and, by quantifying the auroral input to the ionosphere/thermosphere, it will improve models of lower latitude composition and variability of the ionosphere, which affect communications/navigation activities. The Auroral Acceleration Multi-Probe  (AAMP) mission is designed to provide this understanding by making extremely high time resolution measurements of particle distributions and 3d electric and magnetic fields in situ within the Earth’s auroral acceleration region. The auroral acceleration region provides a unique laboratory for the study of acceleration processes, both because it reveals many of the critical processes and because it is readily accessible to measurement. Our basic understanding of particle acceleration in parallel electric fields and kinetic Alfven waves, as well as the structures that support parallel fields, have come from in situ auroral observations. To make the progress required for a predictive understanding requires simultaneous measurements both along and perpendicular to magnetic fields. The AAMP four satellite mission is designed to provide the needed conjunctions through a careful orbit strategy. The AAMP mission will determine how are parallel potential drops distributed and supported in a collisionless plasma; how the coupling of the dense cold ionospheric plasma to hot magnetosheric plasma leads to parallel electric fields; what the role of wave micro- and macro-physics is in auroral acceleration; and how magnetosphere-ionosphere coupling influences acceleration on various scales.

The fundamental understanding of acceleration processes is critical to the NASA SSSC goals and, thus, the mission should be flown as soon as possible. Its placement in the mission queue indicates the need to inform activities that occur in the intermediate time frame.

detail

