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At L=1.7, the dynamics of quasi-trapped energetic 

electrons around 150-250 keV can be influenced by 

various physical mechanisms including pitch angle 

diffusions induced by the NWC transmitter signals, 

atmospheric collisions, and a source from cosmic ray 

albedo neutron decay (CRAND).  

To investigate the relative contributions of these different 

mechanisms, the variations of ~200 keV quasi-trapped 

electron fluxes during 2009 are simulated based on a 

drift-diffusion-source model that includes azimuthal drift, 

pitch angle diffusions from elastic collisions and 

wave-particle interactions, energy losses from inelastic 

collisions, and a CRAND source. The Full Diffusion 

Code is implemented to calculate the quasi-linear 

bounce-averaged diffusion coefficients by the NWC 

transmitter signals. The pitch angle diffusion and energy 

loss of electrons due to atmospheric collisions are 

evaluated based on NRLMSISE-00 model and IRI 2012 

ionospheric model. The electron source rate due to 

CRAND with pitch angle distribution is from Lenchek et 

al. (1961) and has been adjusted to be consistent with the 

DEMETER observations using a drift-source model. 

Compared with the DEMETER measurements, the 

dominant sources of quasi-trapped energetic electrons at 

L=1.7 when NWC transmitter station is on/off and at 

nightside/dayside will be given. 
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Figure 1. Simulated 200 keV electron fluxes (color-coded) at L=1.7 as a function of equatorial pitch angle and 

geomagnetic longitude after different simulation periods. From top to bottom, different physical mechanisms are 

included in the simulations indicated by the uppercase letters: C-atmospheric collision; S- electron source from 

CRAND; V-waves. 


