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Current Team Members 
 

NWRA (1A and 1B): Drs. L. J. Nickisch, Chad Spooner, Sergey Fridman, 
Mark Hausman, Greg Bullock, Dennis Knepp, Shawn Kraut 

 
Zunicalc (1A and 1B): Dr. George Zunich 

 
ASTRA (1B): Dr. Clive Winkler and ASTRA staff 

 

ASTRA is a Small Business 
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Snapshot #2 

Snapshot #1 

30 min elapsed 

Motivated by ASTRA’s TIDDBIT Doppler sounder analysis, 

NWRA’s GPSII was extended to assimilate delay-Doppler from known HF links 

 

 

Movies of TID Perturbations 
IARPA Phase-1B Experience 



Phase-2 Teaming 
ASTRA (teaming with NWRA) seeks groups needing: 
 

 Hardware: 

• HF Doppler Systems (transmitters and receivers) 

• Ionosonde 

• Tilt-sonde 

• GPS receivers (TEC and scintillation) 

• Etc 
 

 Theory and Software: 

• Ionospheric/space-weather expertise 

• TID and gravity wave expertise 

• Theoretical understanding 

• Data analysis capabilities 

• Algorithm development 

• Etc 

 

 

 



 Contact Information 

Dr. Geoffrey Crowley 
CEO | Chief Scientist 
ASTRA, LLC 
gcrowley@astraspace.net 
 
303-993-8039 (office) 
210-834-3475 (cell) 
www.astraspace.net 

 
 

 


