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The relativistic electron population of the Earth’s outer zone is highly dynamic show-
ing variations in flux levels of over several orders of magnitude on time scales as
short as a day. Electron flux levels are a result of a balance between energization and
loss processes. Energization of electrons to relativistic energies may be by in-situ pro-
cesses, e.g., wave-particle interactions or due to particle transport, i.e., radial diffusion.

We will characterize relativistic electron energization and loss examining electron en-
hancemnt events observed over a full solar cycle using data collected by SAMPEX
and Polar spacecraft. SAMPEX measurements cover the entire outer zone for more
than a decade from mid 1992 to mid 2004 and Polar covers the time period from mid
1996 to the present.

We will present features of electron energization and loss events such as temporal
evolution of electron spectra, electron flux isotropization, and electron decay and rise
time scales. We will also characterize classes of electron events driven by distinct
solar wind drivers such as high speed solar wind streams and coronal mass ejec-
tions.Temporal evolution of electron spectra and flux isotropization are important dis-
criminators of models of electron energization in the Earth’s outer zone. For exam-
ple, radial diffusion preferentially energizes electrons of large equatorial pitch angles
whereas some in-situ wave-particle energization mechanisms include concomittant
pitch angle scattering leading to rapid flux isotropization. The systematics of elec-
tron energization due to different drivers may help identify dominant mechanism(s) of
these classes of events.



