
Equatorial Plasma Bubbles (EPB) 
TEC GPS Maps Versus All-Sky images 

Plasma Bubbles All-Sky Field of View 

Plasma Bubbles 

 EPB’s are depletions of 

the plasma density along 

the magnetic field lines; 

 

 EPB’s Mechanism is 

Rayleigh-Taylor Instability. 

Solar terminator at 300 km 

Magnetic Equator 
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SAVNET: Ionospheric Disturbances 

Photons and/or energetic particles  ionization excesses  changes of the electrical conductivity  

Localized particle precipitation 

VLF propagation anomalies  VLF phase and amplitude changes 

  

Solar: quiescent, Ly-, X-rays (flares), particles (SEPs); Non-Solar: X-rays, GRB, flares from SGR 

TGF 

Few Mm 

Solar flares can be detected over 
a large longitudinal sector 
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Observations indicate that the quiescent reference height is lower by 1 - 3 km within the PLO – ATI portion of the VLF propagation path 

First evidence of the effect of the magnetic anomaly on the quiescent D-region reference height 
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The South Atlantic Anomaly – SAA: First evidence of the effects on the quiescent reference height 



Great American Solar Eclipse, 
2017, August 21 

Great American Solar Eclipse, 
2019, July 
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The AFINSA network 

* 

operating 

in 2017 

+ Comandante Ferraz 

    Antarctic Station 

   (EACF) 

(2) 

https://theafinsa.wordpress.com/ 

Atmospheric Electric Field - GAEC 

Superposed epoch 

analysis for 130 solar flares 

Superposed epoch analysis 

for 15 SEP events 
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X/-rays observations 

at CASLEO 

Monthly mean (QD) 
At CAS 
 

C
ts

/1
0

m
 All stations 

 

 ioniz. Rate    local electric field EL  
 

Total Electric Field ETOT = EL + EGEC 
 

ETOT 
 

EGEC Electric field from Global Electric Circuit 
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Detected > 3 MeV 
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WWLLN (World Wide Lightning Location Network )  
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