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height-integrated ionosphere conductivities and 
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AMPERE-Derived Space Weather Products 

• Aurorally-produced conductivities 
• Local and hemispherically 

integrated auroral energy flux 
• Cross Polar Cap Potential 
• High latitude electric fields and 

currents 
• Joule heating 
• Ground magnetic perturbations 
• Auroral electron density profiles to 

250 km altitude 
• Line-of-sight electron density and 

total electron content 



• Hemispheric Power Input—OvationPRIME 
• Single-site high latitude ground-magnetic perturbations  
• 12-station AE index 
• Study of six substorms at Poker Flat, Alaska 
• Localized energy flux comparison with ground-based optically-derived values 
• Global energy deposition comparison with GUVI and SSUSI optical imagery 
• Global energy deposition from precipitation and Joule heating comparison with 

Dst and Sym-H 
• High latitude convection comparison with PFISR and GNSS phase error 

measurements 
• Velocity shears related to high latitude scintillation 
• Energetic particle precipitation compared with Polar Mesospheric Summer Echo 

Occurrence rates at Eureka 
• Global energy deposition compared with MMS observations 
• Energy deposition from precipitating particles comparison with VAP and balloon-

based REP measurements 
• Global energy deposition compared with ground-based TEC measurements 
• High latitude currents compared with SWARM observations 

AMPERE Electrodynamics Validation Studies 









December 20, 2015 GNSS phase compared to E-north times shear in E-north 



December 20, 2015 GNSS phase compared to E-north times shear in E-north 



December 20, 2015 GNSS phase compared to E-north times shear in E-north 





December 31, 2015 GNSS phase compared to E-north times shear in E-north 



December 31, 2015 GNSS phase compared to E-north times shear in E-north 



December 31, 2015 GNSS phase compared to E-north times shear in E-north 





Correlation Coefficients 
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Conclusions 
• Phase disturbances measured by Poker Flat GNSS 

receivers generally correlate with the local gradient in 
the northward electric field 

• The best correlation is with the product of the 
northward field and the gradient in the northward field 

• Correlation is in part consistent with the motion and 
distortion of drifting plasma patches from the polar cap 

• The observed phase disturbances agree with WBMOD 
climatology that includes geometric enhancement 
effects 

• Electrodynamic parameters derived from global 
AMPERE measurements of field-aligned currents can 
be used to predict the occurrence of phase 
disturbances 
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