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The magnetosphere sustains both compressional and shear eigenmodes, and the frequency and 
spatial structure of the modes can be related to the mass density distribution in the 
magnetosphere. This presentation describes how Pi2 pulsations (compressional mode) and Pc3-5 
pulsations (shear Alfvén mode) observed from the CRRES and GOES spacecraft are used to infer 
the mass density. The highlight is a recent statistical analysis of the solar-cycle variations of the 
mass density based on GOES magnetometer data. We find that the Alfvén wave frequencies at 
GOES decrease by a factor of ~2 from the solar minimum to the maximum, which translates to a 
factor of ~4 increase of the mass density. The primary controlling factor of the density is the solar 
radiation (F10.7) but geomagnetic activity level (Dst) also affects the density. 
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