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Precise volcano monitoring by actively controlled electromagnetic signal using
frequency comb
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An electromagnetic monitoring system using precisely controlled frequency
comb signals was constructed and was demonstrated at Kusatsu-Shirane volcano. Two transmitter
dipoles were installed at the southern foot of the volcano, and electromagnetic receivers were
placed around the peak. The distances between the transmitters and receivers are approximately 5 km.

The current dipoles were in two directions one in the east-west direction and the other in the
north-south direction, transmitting sine waves consisting of frequency sets with logarithmic equal
intervals in the frequency range of 0.02 Hz to 4.6 Hz. By synchronising the function generator with
a 10 MHz GPS signal, the transmitted signal could be repeated with high accuracy over a long period
of time. The stacking method using the inverse of the noise as weights was found to be effective in
extracting weak repetitive signal components from the received signals, and the response functions
could be easily obtained.
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