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Energy rel eased in lightning discharges affect the | ower ionosphere
and the radiation belts in a nmultiplicity of ways, including directly
through heating of anbient electrons via quasi-static and

el ectromagnetic fields, production of upward going energetic electron
beans, and indirectly through the precipitation of energetic

radi ati on belt particles. In this paper we review sone of these
phenonena enphasi zi ng the direct conparison of theoretica
predi cti ons and experinmental data. The i nmpul sive and transient

nature of the causative lightning discharge, especially the fact that
it often can be definitively neasured, |ocated and characteri zed,
al l ows such conpari son between experinment and neasurenent in ways
that are typically not possible in investigations of other space

pl asma phenonena. For exanple, the precise timng of the rapid

| ateral expansion of elves (as neasured fromthe ground) was first
predi cted and then measured using the Stanford Fly's Eye instrunent,
allowing the definitive determ nati on of el ectron-heating by

i mpul si ve el ectromagnetic signal (EMP) as being the root cause. Mre
recently, the spatial norphol ogy of elves were neasured from space,
once again with a precision and resolution allow ng direct conparison
with predictions. Concerning |ightning-induced precipitation of
energetic radiation belt electrons, satellite neasurenents in the
1980s al | owed direct conparison of theoretically predicted energy
spectra, tenporal profile, and pitch angle distribution wth that
neasured on a low altitude satellite. Since then, the tenpora
profile of |ightning-induced precipitation events have been regularly
nmeasured with ground- based sub-ionospheric VLF technique and

conpari son of the tim ng neasurenment with predictions have all owed
the discovery and classification of different types of precipitation
i nvol vi ng ducted, non-ducted, and nmagnetospherically reflecting
waves. We present an overview of the direct conparisons between
experiment and neasurenment in the context of lightning-driven effects
on the radiation belts and the | ower ionosphere, including a

di scussion of the outstanding (i.e., not yet neasured) prediction of
the production of upward noving energetic el ectron beans, driven by

i ntense quasi-static fields.



