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Because Birkeland currents are the means for conveying stress between the magnetosphere and 
ionosphere, the measurement of their distribution and dynamics is critical to advancing 
magnetosphere-ionosphere (M-I) science. Although much is known about the distributions of 
Birkeland currents from satellite observations we still have limited understanding of their 
dynamics as the M-I system changes state or of their configuration and dynamics under extreme 
conditions. We therefore use the magnetometer data from the Iridium constellation of more than 
70 satellites in low altitude, circular, polar orbits to assess the Birkeland currents. These data, 
acquired for scientific use since February 1999, allow determination of the two-dimensional 
distribution and intensity of Birkeland currents with a few degree resolution in latitude from 
about one hour of observations. Here we report results obtained using advances in processing and 
sample higher time resolution data supported under development of NSF’s Active Magnetosphere 
and Polar Electrodynamics Response Experiment (AMPERE) project. In particular, we have 
advanced the processing to allow use of the full horizontal vector for the Birkeland current 
inversions. This allows much more robust inversions of the currents which we use to make more 
detailed comparisons between different instances of M-I states, compare northern and southern 
hemisphere distributions and contrast different storm phases. We also present initial examples of 
higher sampling rate data acquired under AMPERE testing development to indicate the advances 
in observing capability that will be afforded by AMPERE when high-time resolution Iridium data 
become routinely available. 
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