Triggered VLF Emissions at Low Latitudes
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VLF waves are being recorded at the Indian stations Varanasi (geomag. lat.=14055( N, long.=1530 59( E, L=1.07), Agra (geomag. lat.= 17012( N, long.= 148005( E, L=1.17) and Gulmarg (geomag. lat.=24026( N, long.=1470 E, L=1.2) using almost identical set up consisting of T-type antenna /crossed triangular antenna, pre /main amplifier and analog /digital audio tape recorder. The data are stored on tapes for further analysis. We shall present some examples of whistler-triggered emissions and hiss triggered emissions recorded at Varanasi, Jammu and Maitri stations. Intensity of triggered emissions varies from event to event and in some cases the intensity was found to be more than the triggering source intensity. In the case of whistler-triggered emissions, analysis shows that the events have propagated along paths with L-values lying between 1.9 and 2.5.Thus, these events seem to belong to mid latitudes. Most of the emissions at low latitudes are observed during high magnetic activity.


To explain the dynamic spectra one needs to explain the generation and propagation mechanism of triggered emissions. It is proposed that these emissions are generated through a process of resonant interaction of the whistler mode waves with energetic electrons under suitable condition behaving as backward wave oscillator. We have evaluated the minimum and the maximum value of interaction length, beam modulation period and temporal evolution of emitted wave frequency for the disturbed and quiet conditions of the magnetosphere. An attempt has also been made to evaluate the growth rate of the emitted wave, which propagates in whistler mode along the dipolar geomagnetic field line. The propagation mechanism consisting of ducted /pro-longitudinal mode in the magnetosphere and wave-guide mode in the Earth- ionosphere waveguide has been discussed. All these parameters have been used to explain the dynamic spectra of triggered emissions.

