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Summary:

Plasma mass density is one of the fundamental quantities characterizing the plasma in the geospace. The density is related to a
number of space weather issues including satellite drag, generation of killer electrons, ion escape to the solar wind, and long-
term changes in the solar irradiance. Despite the importance of the mass density, this quantity is often poorly determined from in-
situ measurements. In the proposed project we will construct a mass density model using the frequency of standing Alfven
waves excited in the magnetosphere. We will determine the frequency using magnetic field measurements from geostationary
and other satellites spanning more than a solar cycle. The density corresponding to the observed frequency will be obtained by
numerically calculating the standing wave frequency using a realistic magnetic field and a density distribution along the field line
that can be adjusted to fit the observation. A density model will be constructed statistically as a function of local time and radial
distance and including dependence on the geomantic activity and solar cycle. It is important to carry out the project in the
context of the NASA Living With a Star (LWS) program. As mentioned above, there are several reasons for having an improved
magnetospheric mass density model in relation to spacecraft operations and human activity on and off the Earth.
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