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• EMIC wave events binned by:     L*,    MLT,    5 magnetic activity levels 

 

• Contains:      Peak frequency fm      Spectral width df      Peak intensity I0 

Average intensities – Helium band 

Average intensities – Hydrogen band 



• Fokker-Planck Equation 
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• Fokker-Planck Equation 
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• Fokker-Planck Equation 
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• Fokker-Planck Equation 
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• Fokker-Planck Equation 
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• Fokker-Planck Equation 

 

 

 

 

 

 

• Drift & bounce averaged diffusion coefficients  DLL , Dαα , DEE  

 are activity, location and energy dependent 

 

• Details in: Glauert et al. 2014  
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Calculating the diffusion rates 

• Use the PADIE code  

 (Glauert and Horne, 2005) 

 

• Requires Gaussian distribution 

 

 

  



Calculating the diffusion rates 

• Use the PADIE code  

 (Glauert and Horne, 2005) 

 

• Requires Gaussian distribution 

– Peak power: IW 

 

 

  



Calculating the diffusion rates 

• Use the PADIE code  

 (Glauert and Horne, 2005) 

 

• Requires Gaussian distribution 

– Peak power: IW 

– Peak frequency 

 

 

  

fm 



Calculating the diffusion rates 

• Use the PADIE code  

 (Glauert and Horne, 2005) 

 

• Requires Gaussian distribution 

– Peak power: IW 

– Peak frequency 

– Width of the Gaussian 

 

  

fm 

df 



Calculating the diffusion rates 

• Use the PADIE code  

 (Glauert and Horne, 2005) 

 

• Requires Gaussian distribution 

– Peak power: IW 

– Peak frequency 

– Width of the Gaussian 

– Cut-off frequencies 

 

 

  

fm 

df 



Calculating the diffusion rates 

• Use the PADIE code  

 (Glauert and Horne, 2005) 

 

• Requires Gaussian distribution 

– Peak power: IW 

– Peak frequency 

– Width of the Gaussian 

– Cut-off frequencies 

 

• Model for plasma density 

 

 

  

fm 

df 



Calculating the diffusion rates 

• Use the PADIE code  
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• Requires Gaussian distribution 

– Peak power: IW 

– Peak frequency 

– Width of the Gaussian 

– Cut-off frequencies 

 

• Model for plasma density 

 

• Ion composition 

 

  

fm 

df 



 

Modelling the radiation belts 



EMIC diffusion rates 
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EMIC diffusion rates 

 

1 MeV 



Combined EMIC and Chorus diffusion rates 

 



Electron flux: 100 day simulation – 90° 

 

 

90° flux (cm-2sr-1s-1keV-1) for 6MeV electrons 

With EMIC 

Without EMIC 
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Electron flux: 100 day simulation – 45° 
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Pitch-angle distribution: 1 MeV 

 

 



Pitch-angle distribution: 6 MeV 

 

 



Pitch-angle distribution: 10 MeV 

 

 



Conclusions 

 

• EMIC waves are effective at scattering electrons for E > 2MeV 

 

• There is no significant energy diffusion 

 

• EMIC waves lead to significant losses at pitch-angles < 60° 

 

• EMIC waves will result in a peaked particle distribution for 70° < α < 90° 

 

• Therefore, we suggest:  

 Looking for particle distributions peaked near 90° and E > 2MeV in Van Allen 
Probes data 
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Wave parameters 

Parameter Hydrogen band waves Helium band waves 

fm/fcH 0.4 0.15 

df/fcH 0.02 0.02 

flc/fcH 0.36 0.11 

fuc/fcH 0.44 0.19 

Xm 0.0 

ΔX tan 15° 

Xcut 2 ΔX 

Resonances -10 ≤ n ≤ 10 

fpe/fce 10.0 

Ion composition 94% H+        5% He+        1% O+ 







 


