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Measurements of Electrical and Thermal Conductivity of Materials Deep Inside the Earth
under High-Pressure Conditions
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Knowledge about transport properties of Earth-forming minerals is important to understand the formation and
the evolution of solid Earth. State-of-art high-pressure techniques help us to replicate the Earth’s internal condi-
tions, and to reveal various physical properties of minerals inside of the Earth. In this article, our high-pressure
experimental studies for determinations of electrical and thermal transport properties of deep inside the Earth
are reviewed with focusing on the following 3 topics; (1) electrical conductivity of the Earth’s lower mantle, (2)
electrical and thermal conductivity of the Earth’s core, (3) lattice thermal conductivity of the lower mantle.
[electrical conductivity, thermal conductivity, lower mantle, core, diamond anvil cell]
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Fig. 1. Electrical conductivity () of (a) (MggoFeo,)

SiO; bridgmanite and (b) (Mg s, Feg19) O ferropericlase
at 300 K as a function of pressure.
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Fig. 2. Arrhenius plots of electrical conductivity of
(Mg .oFeo.1) SiO; bridgmanite and post-perovskite at high
pressures. Open and closed symbols indicate measure-
ments of bridgmanite and post-perovskite, respectively.
Previous data on bridgmanite by Katsura et al. [17] are
also presented by crosses. The measured variations in tem-
perature between the electrodes are shown by error bars.
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Fig. 3. Electrical conductivity of pyrolitic mantle,

MORB, FeO and iron at high pressures as a function of
temperature. Inverse triangles; pyrolitic mantle at
129 GPa [24], triangles; MORB at 133 GPa [24], circles;
FeO with rhombohedral Bl (open symbols) and FeO with
B1 structure at 59 GPa (grey symbols) [25], squares; FeO
with B8 structure at 143 GPa [25], diamond; ¢ iron at
150 GPa and 300 K [34].
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Fig. 4. Lattice thermal conductivity of MgSiO; bridg-
manite, post-perovskite [41,43] and MgO periclase [42]
at 300 K as a function of pressure.
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