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Electron component

* Adding magnetic field to the IS theory affects the 
electron component
* Two roots of this equation are Plasma and Gyro lines
* Electron component k2λde

2 weaker than the Ion 
component

α = angle between k and B
ε = ωce/kvthe

x = ω/kvthe



  

Plasma line

● Scatter from electron Langmuir waves in the ionosphere

● High energy electrons create a bump-in-tail of the 
Maxwellian velocity distribution that pumps energy into this 
wave 

● The most precise ground-based measurement of electron 
density

● Width corresponding to electron temperature



  

Plasma lines  with Arecibo



  

Gravity wave 
fluctuations in  
Plasma line 
measurements using 
PFISR



  



  

Ne

Plasma line 
“splits” where 
plasma frequency 
matches the 
second electro 
gyroharmonic



  

Gyro line

Scatter from electrostatic electron cyclotron wave – sensitive to the magnetic field and 
angle between k and B
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Sensitivity to electron density

Observed

From theory
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