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Summary: 
Recent results from the CHAMP satellite show the persistence of neutral gas density enhancements at 400+ km in the cusp
region. These observations were made using the ultra-sensitive accelerometer on CHAMP and, by comparison with CHAMP
magnetic field data, were determined to be associated with strong field-aligned currents in the northern hemisphere cusp region.
Unlike the situation at lower latitudes, attempts to understand density enhancements in this region in terms of Joule heating
alone have not been successful; competing theories have since been put forth that attribute the upwelling to electrodynamic
processes in the cusp, such as those related to ion outflow, etc. The goal of this project is to determine the extent these
competing processes contribute. This will be accomplished with an effort that combines data analysis, numerical results of large-
scale Joule heating and numerical results of electrodynamic processes. The approach will be to examine data from the FAST
satellite during several of its conjunctions with CHAMP, which have already been identified. These data will both support the
analytical aspect of this project, as well as provide input for the numerical studies.
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