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1. Review of properties of  plasma 

waves in the magnetosphere.

2. Modeling global wave excitation 

processes.

3. Modeling pitch-angle and energy 

diffusion rates

4. Multi-dimensional scattering codes.

5. Possible importance of non-linear 

processes.



Waves in the Magnetosphere Which Affect Electron Dynamics



Chorus Excitation Event Observed on CRRES

Å Chorus is excited 

Li et al., JGR, 2008

Chorus is excited during the injection of 

low-energy anisotropic plasma sheet 

electrons into the inner magnetosphere 

during enhanced convection. Path 

integrated gain can be > 100 db and 

oblique waves are ultimately subject to 

Landau damping.



Cyclotron Resonant Electron Energies: Li et al., 2009

Eres= (fce/fpe
)2 (mc2/2) (fce/f)(1-f/fce)
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Density obtained from 

THEMIS SC potential.

Magnetic field from 

onboard magnetometer.

Lower band chorus with

f=0.4 fce resonates with 

~5 keV electrons on the 

nightside and 20 keV 

electrons on the dayside. 



Li et al., GRL 2009



Non-linear Scattering by Large Amplitude Chorus
Chorus is a discrete coherent emission, probably non-

linear.

Extremely large amplitude chorus Bw> nT are 
occasionally observed. 

Role of non-linear scattering, phase bunching  and 
trapping in large amplitude waves Bw> nT

Bortnik et al. GRL, 2008


