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ELF/VLF radio waves below about 5 kHz, received on the ground in the polar regions, are predominantly natural whistler mode waves, notably chorus, which are generated near the equatorial plane of the magnetosphere and propagate on geomagnetic field-aligned ("ducted") paths to both hemispheres. The magnetospheric source function is convolved with a propagation function which represents passage of the waves from the source region through and under the ionosphere to the receiver. Both source and propagation factors will depend on periodic functions such as local time, season, and phase of the solar cycle, as well as sporadic aperiodic functions, associated with magnetic storms, substorms, solar flares, etc. Between 5 kHz and 20 kHz, most of the wave energy is from tropical lightning, which has a very different source function and also a different but related propagation function representing subionospheric propagation from the tropics to the polar regions.

In this paper we will focus on a unique set of continuous high-quality well-calibrated observations of ELF/VLF radio waves made at Halley Research Station, Antarctica (75S, 27W, L=4.3) covering more than a solar cycle (1992 to the present). We will also give a preliminary report on similar but shorter data sets obtained from a network of Automatic Geophysical Observatories (AGOs) between Halley and South Pole, and in the Arctic. We will describe the recordings made, and then present and interpret statistical results from the data set. We will identify the diurnal, annual, and solar cycle variations, and discuss how they vary with wave frequency and latitude. This information is useful for validating our understanding of the source and propagation functions, as well as providing a background reference levels for use when studying changes associated with the sporadic events. We will compare our results with other observations and models. If time permits we will make brief mention of the observations made at Halley associated with the overflight of the Japanese Polar Patrol Balloons in January 2003 and the operation of the South Pole VLF beacon transmitter in January 2003 and from December 2003 to mid 2004.

