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If we neglect the effect of the bulk motion and ignore ions

Equate denominator to 0 to get resonances

Two solutions of this dispersion relation are the gyro 
and the plasma lines



  

Gyro line

The gyro line frequency can be given approximately - 

ω2 = Ωce
2ωpe

2cos2α/(Ωce
2 + ωpe

2)

It is highly sensitive to the magnetic field and α

Angle between k and B

Electron gyro frequency

Electron plasma frequency

Salpeter [Phys. Rev., 1961]



  

Low electron density
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Prediction from theory



  
Janches and Nicolls [GRL, 2007]

March 4-5, 2006
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Varying with time



  

Plasma line

The plasma line dispersion relation in the presence of a 
magnetic field is  - 

ω2 = ωpe
2 + (3/2)k2vth

2 + Ωce
2 sin2α

which makes the plasma line frequency a very precise 
measure for the electron density. 

The width of both the plasma and the gyro line are 
sensitive to the electron temperature. 



  



  



  

Gravity wave 
fluctuations in  
Plasma line 
measurements using 
PFISR
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Plasma line 
“splits” where 
plasma frequency 
matches the 
second electro 
gyroharmonic


