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Piezomagnetic signals arising from a double couple seismic source in a uniform medium
with finite conductivity
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I investigated a problem whether or not the piezomagnetic effect generates variations in the magnetic
field before arrival of seismic waves. A uniform elastic medium with finite electrical conductivity is
considered. Double couple moments are assumed as a mechanical source. The solution of governing
equations comprising of Maxwell’s equations, elasto-dynamic equations, and the linear
piezomagnetic constitutive law, is expressed analytically. Using the derived solution, quantitative
features of the expected piezomagnetic signals are discussed. When the seismic source time function
is given by a step function, considerable amplitudes of signals are expected before arrival of seismic
waves. On the other hand, when the source time function is given by Lamp functions, expected
amplitudes are quite small. Given that Lamp functions are rather suitable for representing actual
seismic source processes, this result indicate that piezomagnetic signals before seismic waves’ arrival
are difficult to be observed in many cases.
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