Daily variation of PLHR duplets detected in Northern Finland
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Many human activities causes changes in the VLF radio frequencies. The most significant are the VLF waves radiated by electric power systems at the harmonic frequencies of 50 or 60 Hz. This is called Power Line Harmonic Radiation (PLHR). The most dominant feature of these are the harmonics (especially odd) of these fundamental signals.

Duplets are very interesting PLHR phenomenon. They are generated when alternate currents are transformed to direct current in industrial scale. These produces two nearby PLHR signals. Frequencies of these duplets can be calculated by following equation when fundamental frequency is 50 Hz.

f= 50(n*12±1) Hz

During January 1993 we made 16 days of continuous VLF measurements at Porojärvi (69.17° N, 21.47° E, L=6.1) in Northern Finland. The distance from the nearest power line is more than 40 km, which makes the site exeptionally free from interference.

We detected duplet lines in our recordings. We can assume that the sources of these signals are in Finland because magnetospheric conjugate point is in southern Indian Ocean near Antarctica. One possible canditate is Tornio steel factory. These signals are definitely ionospherically propagated and some cases we can assume that they are magnetospherically propagated too. We have found events where hiss has been triggered between duplet lines. These are the strongest PLHR signals we have detected when not counting near field direct signals. We have made statistical study of the behaviour of the PLHR duplets during this time.

