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Frequency spectrum of alternating current magnetic susceptibility: A new rock magnetic
property and its application

# Kazuto Kodama[1]
[1] Kochi Core Center, Kochi Univ.

Low-field alternating current magnetic susceptibility (MS) is among the most commonly used magnetic property, not only
in rock and mineral magnetism but also in environmental magnetism studies. In addition, frequency dependent susceptibility
defined as the change in susceptibility per decade frequency, has also been widely used for detecting the presence of fine-grair
magnetic particles around SP to SD threshold. However, as it is not sufficient to fully characterize SP-SD particles, | propose
a new rock magnetic property, Frequency Spectrum of MS (FSS), which are MSs measured over wide range of frequency (12
Hz to 512 kHz) with a new device. | also presents FSS obtained from a variety of natural rocks with SP to MD grain sizes.
The samples include andesite (Sakurajima, Japan), basalt (Kilauea, USA), granite (Minnesota, USA), and paleosol (Luochua
China). The FSS from andesite samples show a susceptibility increase, as much as 5%, which is observed over the speci
frequency interval (16 kHz t0128 kHz). In contrast, the FSS of granite shows no frequency dependence, while the basalt an
paleosol exhibit the FSS pattern indicating the presence of SP grain ensembles. The anomalous FSS from the andesite sugge
a new rock magnetic or mineral magnetic property, that is, a magnetic resonance of MD grains in volcanic rocks, the frequenc
of which corresponds to that of applied AC field. Considering the anomalous FSS frequency, the hypothetical resonance appea
to be relevant to some magnetoelastic phenomenon, in which magnetic energy would be dissipated through a long-range, ma
netostructural coupling, most likely, magnetostriction. The fact that the annealed sample shows less developed FSS anoma
strongly supports this hypothesis, because annealing generally lowers the internal stress leading to the reduction of resistance
a forced oscillation system. | also measured both k' and k&quot; at low temperatures using MPMS, because k&quot; should be
maximized at the resonance frequency. The results confirmed a similar resonance phenomena taking place at low temperatu
and consequently supports the above interpretation.
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