Properties of Magnetic Line Radiation events at L-values of about 6
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Magnetic line radiation (MLR) events are quasi-continuous narrow band ELF-VLF-emissions at a few kHz frequencies. The emission lines are seen at regular intervals. We have measure several cases of such a phenomena. The special feature in our measurement is that they are done at L-values of about 6. The observed lines shift slowly in frequency with time, but have a tendency to maintain the frequency spacing between lines. There are sometimes clear internal structure in individual emission lines, which can be described as quite regular amplitude modulation of the emission line e.g. at 4 seconds period. However, the physical interpretation of this is not at all clear. By going to extremely high frequency resolution the picture changes and narrow emission lines are seen at very small frequency deviation. Amplitude modulation can in principle match with assumed two hop whistler wave period at those frequencies and high L-values and in such a way offer formal explanation using principle of echoing emissions. The alternative system of emissions of extremely narrow band and at very close frequency spacing call for plasma physical explanation.  The lines do not show any clear connection to any individual power line harmonic system. However, the frequency spacing between lines has that connection so clearly that it is difficult to think that this can be accidental. We have defined frequency spacings as separations of peaks in the autocorrelation function of spectral power as a function of frequency.

The frequency separations are at subharmonics of mains frequency. Care has to be taken in this kind of research. MLR event can simultaneously come from several sources and measuring the frequency separation of two frequency bands arising from independent events is not physically justified. We believe that the MLR lines are power line controlled.

