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Early Signals in the Geomagnetic Field arising from Double Couple Sources by means of the
Piezomagnetic Effect
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To verify whether electromagnetic (EM) signals are to be observed before arrival of seismic waves, a set of
formula is derived for the uniform full-space with a finite electrical conductivity. A point source of double-couple
moment is assumed as a mechanical source. Changes in magnetization of the Earth’s crust generated by stress
changes, i.e. the piezomagnetic effect, is considered as the conversion mechanism from mechanical forces to EM
sources. Using the derived formulae, expected EM signals at a source distance of 25 km are calculated for several
values of electrical conductivity. The result implies that, if the dislocation occurs instantaneously, expected EM
signals have sufficient amplitudes. However, if the dislocation gradually progresses, amplitudes of expected EM
signals are hardly exceed an observation limit of conventional instruments. Therefore, the piezomagnetic effect
unlikely explain EM signals before arrival of seismic waves, which have sometimes been reported.
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