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TDR probes can be exploited for the measure of the electromagnetic characteristics of the soil, or of any
penetrable material. They are commonly exploited as instruments for the measure of the propagation velocity
of the electromagnetic waves in the probed medium [1], in its turn useful for the proper focusing of GPR data
[2-5]. However, a more refined hardware and processing can allow to extrapolate from these probes also the
discrimination between dielectric and magnetic characteristics of the material under test, which can be relevant for
a better interpretation of the buried scenario or in order to infer physical-chemical characteristics of the material
at hand. This requires a TDR probe that can work in frequency domain, and in particular that allows to retrieve
the reflection coefficient at the air soil interface. It has been already shown [6] that in lossless cases this can be
promising. In the present contribution, it will be shown at the EGU conference that it is possible to look for both
the relative complex permittivity and the relative magnetic permeability of the probed material, on condition that
the datum has an acceptable SNR and that some diversity of information is guaranteed, either by multifrequency
data or by a TDR that can prolong its arms in the soil.

References

[1] F. Soldovieri, G. Prisco, R. Persico, Application of Microwave Tomography in Hydrogeophysics: some
examples, Vadose Zone Journal, vol. 7, n. 1 pp. 160-170, Feb. 2008.
[2] I. Catapano, L. Crocco, R. Persico, M. Pieraccini, F. Soldovieri, “Linear and Nonlinear Microwave Tomog-
raphy Approaches for Subsurface Prospecting: Validation on Real Data”, IEEE Trans. on Antennas and Wireless
Propagation Letters, vol. 5, pp. 49-53, 2006.
[3] G. Leucci, N. Masini, R. Persico, F. Soldovieri.” GPR and sonic tomography for structural restoration : the
case of the Cathedral of Tricarico”, Journal of Geophysics and Engineering, vol. 8, pp. S76-S92, Aug. 2011.
[4] S. Piscitelli, E. Rizzo, F. Cristallo, V. Lapenna, L. Crocco, R. Persico, F. Soldovieri, GPR and Microwave
Tomography for Detecting shallow Cavities in the Historical Area of Sassi of Matera (Southern Italy), Near
Surface Geophysics, vol. 5, pp. 275-285, 2007.
[5] R. Persico, Introduction to Ground Penetrating Radar: Inverse Scattering and data processing. Wiley, 2014,
ISBN 9781118305003.
[6] R. Persico, Preliminary experiments about the measure of the magnetic properties of a material by means of
TDR probes, Proc. EGU Meeting, Vienna, April 17-22, 2016


