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Electric resistivity - a parameter not only in transfer functions ...
This community is familiar with electric resistivity as a parameter derived from transfer 
functions between several components of the electromagnetic field measured at or near 
surface. It belongs to the fundamentals of electromagnetic depth research that this 
parameter has a local or regional character and is (of course without ignoring the  induction 
radius / penetration depth) closely connected to the location of the measurement. Here we 
present a different way to look at electric resistivity as a parameter in geophysics and 
planetary research.  
 

... but also in damped Schumann Resonances

The electrically conducting lithosphere / hydrosphere as the inner and ionophere as the outer 
confining sphere form a resonant cavity for electromagnetic waves emitted from electric 
discharges generated during meteorological thunderstorms. These Schumann resonances [1] 
reveal themselves on Earth as maxima in the natural electromagnetic spectrum at 
approximately 7.8 Hz, 15 Hz, 22 Hz, and further multiple frequencies. A realistic derivation of 
these frequencies for the terrestrial case requires a consideration of the damping properties 
of the ionosphere whereas the ground may be approximated as perfectly conducting [2]. If 
damping in the inner confining sphere is taken into account, the ground resistivity becomes a 
governing parameter in the Schumann resonance problem [3]. Damping shifts the resonant 
maxima to lower frequencies and amplitudes. Furthermore, the maxima become broader and 
become asymmetric over frequency [4].
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The case of Mars: Water in the subsurface?

It is believed that Schumann resonances could occur also on Mars (the picture above is taken from 
Wikipedia). Whereas our neighbour planet possesses a lithosphere and ionosphere structurally similar to 
the ones of Earth, there obviously are no lightnings connected to clouds. However, some authors assume 
that electric discharges could be produced in dust devils which do occur on Mars. If Martian Schumann 
resonances existed, they would be damped in a much higher degree than terrestrial ones, since the 
Martian ground is believed to be poorly electrically conductive. On the other hand, if there remained 
subsurface water on Mars, it could increase the ground conductivity dramatically. This would be 
immediately visible in the damping pattern of Martian Schumann resonances. Due to the global nature of 
the resonant phenomenon a single point measurement would be sufficient to get an idea about this 
question crucial for the search of traces of life on Mars [3]. The source of the example to the left­hand 
side is [3]. Damping shifts the resonant maxima to lower frequencies and amplitudes. Furthermore, the 
maxima become broader and become asymmetric over frequency [4].

Idea of a project applied for 
recently

The abovementioned models for the 
resonant cavity are spherically 
homogeneous (1D). However, 
Schumann resonance data are known to 
reflect temporal and spatial changes in 
the ionosphere, first of all, the day­
night asymmetry [5]. A model approach 
able to deal with such more complex 
ionospheric structures has been 
presented in the literature [6]. A 
research project applied for recently is 
dedicated to the fact that the terrestrial 
inner confining sphere is 
inhomogeneous in terms of damping 
too. For source­observer geometries 
leading to travelling paths mainly over 
continental lithosphere the assumption 
of a perfectly conducting ground should 
not hold, especially for the third 
frequency mode. It is our aim to 
provide a model that additionally 
accounts for the differences in damping 
by oceans and continents for Schumann 
resonance data. The picture shows a 
vision of the complexity of resonant 
cavity models to be developed in the 
frame of the project.
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