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Abstract  
 
Since the advent of satellite technology, there has been an increased need for accurate information on plasma density 
variation within the ionosphere. Such information can subsequently be used to improve the modeling and forecasting of 
ionospheric conditions under varying states of plasma activity. As part of the Enhanced Polar Outflow Probe (e-POP) payload 
on the Canadian CAScade, Smallsat and IOnospheric Polar Explorer (CASSIOPE) small satellite, the GPS Attitude, 
Positioning, and Profiling zenith-facing GAP-A antennas and associated dual-frequency GPS receivers can be utilized to 
derive estimates of plasma density variation above the satellite. To provide these estimates, a specialized precise point 
positioning (PPP) software package has been developed to post-process the raw carrier-phase and pseudorange observables 
obtained from three of the four GAP-A GPS receivers. This new software package makes use of both the standard PPP and 
array-aided PPP (A-PPP) techniques. As the A-PPP TEC estimation technique requires data from multiple, collocated 
receivers with fixed baseline offsets, the GAP-A receivers/antennas are particularly well suited. The A-PPP technique 
provides more robust TEC estimates through use of parameter constraints within the least-squares algorithm associated with 
the use of collocated receivers/antennas. 
 
We will provide a status report on the project, which is supported by the Canadian Space Agency and the Natural Sciences 
and Engineering Research Council of Canada. 
 
Subsequently-derived GAP-A high-resolution total electron content (TEC) estimates can be used to improve the spatial 
resolution of current ionospheric plasma density determinations through densification of existing datasets used to generate 
various ionospheric models. The determination of TEC is essential to the continued understanding of the solar-terrestrial 
impact of the ionosphere on navigation systems with polar regions being of ever-increasing importance. 
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