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The problem: Enhanced phase scintillation in presence of ionisation 
structures in the auroral ionosphere  
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Observations at the South Pole: two case studies 

09 August 2010 (event A) 

31 July 2011 (event B) 
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Ionisation levels 
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Weak scattering approximation 

1-D PSD for received intensity: 

where: 

Fresnel frequency of the problem: 

where: 

Solve for VIONO  
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Magnetic Conditions 
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PSD-SPA-H-2010-221 

09 August 2010 (event A) 

5-min Pc5 

For Event A, Pc5 ULF 
signatures show the classical 
“swooping-U” pattern of the 
OCB  [Urban et al., 2012]. 

Forte et al, 2016  
under second review 
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PSD-SPA-H-2011-212 

31 July 2011 (event B) 

5-min Pc5 

For Event B, Pc5 ULF 
signatures again show the 
classical “swooping-U” pattern 
of the OCB. 

Forte et al, 2016  
under second review 
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Magnetic Analysis 

1. For both Event A and B, there was marked reconfiguration of the 
magnetospheric OCB, as indicated by ground-based fluxgate 
magnetometers. 

 
1. This is validated by ASI images of auroral structures. 

 
2. Data from other Antarctic sites (not shown), support this 

magnetospheric reconfiguration. 
 
1.The rapid magnetic reconfiguration is associated with the observed 

scintillation. 
 

Forte et al, 2016  
under second review 
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L-Band spectral modifications 
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The need for multiple instruments: adding co-located ISR 
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Field Lines 

Radar Beam 

GPS Link Radar 
Antenna 

EISCAT measurement geometry – new experiment 

GPS Antenna 

T0 

T0 + 5 min 

Forte et al, 2013 
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17 October 2013 Forte et al, 2016  
under final review 



Trieste, 27 June - 01 July 2016 Beacon Satellite Symposium 2016 

Forte et al, 2016  
under final review 16 October 2013 

1:1:10 

10:10:1 
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Conclusions 
• Reconfiguration of the magnetospheric OCB -> particle precipitation -> 

ionisation in the ionosphere 

• Spatially and temporally varying precipitation 

• Phase and TEC fluctuations in GNSS signals caused by ionisation structures, 
formed in response to global magnetospheric system 

• Low-frequency PSD enhancements associated with ionisation structures in the 
auroral ionosphere 

• Future observations will include: 
 Co-located ISR measurements – energy cascade (EISCAT, Resolute Bay) 
 Multiple GPS receivers (Canada and Europe) 
 Multiple sensors: HF (SuperDARN, KAIRA), VHF (KAIRA), UHF (ISR), L-

band (GNSS) 
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Thank you for the attention 
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