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Abstract: This research program focused on the construction of several key radio wave 
diagnostics in support of the HF Active Auroral Ionospheric Research Program (HAARP). 
Project activities led to the design, development, and fabrication of a variety of hardware units 
and to the development of several menu-driven software packages for data acquisition and 
analysis. The principal instrumentation includes an HF (28 MHz) radar system, a VHF (50 
MHz) radar system, and a high-speed radar processor consisting of three separable 
processing units. The processor system supports the HF and VHF radars and is capable of 
acquiring very detailed data with large incoherent scatter radars. In addition, a tunable HF 
receiver system having high dynamic range was developed primarily for measurements of 
stimulated electromagnetic emissions (SEE). A separate processor unit was constructed for 
the SEE receiver. Finally, a large amount of support instrumentation was developed to 
accommodate complex field experiments. Overall, the HAARP diagnostics are powerful tools 
for studying diverse ionospheric modification phenomena. They are also flexible enough to 
support a host of other missions beyond the scope of HAARP. Many new research programs 
have been initiated by applying the HAARP diagnostics to studies of natural atmospheric 
processes.  
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