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Enhanced whistler occurrence rates close to VLF transmitters
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Ground-based military very low frequency (VLF) transmitters produce strong narrowband emissions. These prop-
agate in the Earth—ionosphere waveguide and eventually penetrate through the ionosphere and propagate to larger
radial distances. Significant ionospheric perturbations can be induced during the process, and, additionally, ener-
getic electrons at a given L-shell can be precipitated due to their interaction with the transmitter signals. The plasma
wave environment around the transmitter locations might thus be different than elsewhere. We use electromagnetic
wave measurements performed by the DEMETER spacecraft to investigate this phenomenon. The neural network
onboard DEMETER allows us to identify individual lightning whistlers observed by the spacecraft and to analyze
their occurrence rates as a function of the distance from a VLF transmitter. We show that while for some trans-
mitters lightning whistler occurrence rates peak close to the transmitter locations, for some transmitters no such
effect is observed. We discuss this in terms of different transmitter frequencies and locations. We also investigate
the significance of lightning whistler dispersion and local time.



