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Recent observational and experimental investigations have significantly advanced our understanding of
the structure and constituent materials of the deep Earth. Yet, even fundamental properties intimately
linked with formation and evolution of the planet, such as details of the chemical heterogeneity in the
mantle and light elements dissolved in the core, remained unclear. Seismological evidence has suggested a
vigorous convection in the lower mantle, whereas geochemistry has suggested the presence of stable
regions there that hold ancient chemical signatures. The amounts of radioactive isotopes that act as
heat sources and drive dynamic behaviors of the deep Earth are also still largely unknown. We provide an
opportunity to exchange the achievements and ideas, and encourage persons who try to elucidate these
unsolved issues of the core-mantle evolution using various methods, including high-pressure and high-
temperature experiments, high-precision geochemical and paleomagnetic analyses, high-resolution
geophysical observations, geo-neutrino observations, and large-scale numerical simulations. Since this
session is co-sponsored by geomagnetism, paleomagnetism and rock magnetism division of the SGEPSS,
contributions in geomagnetism and geodynamo simulation are also encouraged.
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The Earth has been cooling since it was born about 4.6 billion years ago. To decipher the thermal history
of the Earth, thermophysical properties of the lower mantle materials that constitute more than half
the volume of the Earth is of great importance. A number of research has suggested the possibility that
(Mg,Fe)O ferropericlase, one of the main constituent minerals of the lower mantle, exists with very iron-
rich chemical composition at the Earth&rsquo;s core-mantle boundary (CMB). Such iron-rich (Mg,Fe)O
magnesiow&uuml;stite at the CMB may cause regional variation of thermal conductivity of the
lowermost mantle due to its distinct iron concentration, which potentially influences the mantle
convection style, inner core age, inner core structure, geomagnetic field reversal frequency and so on
[e.g. Olson, 2016]. However, there is no systematic study to examine the effect of iron on the thermal
conductivity of (Mg,Fe)O solid solution under high pressure. In this study, we measured lattice thermal
conductivity of FeO w&uuml;stite and (Mg,Fe)O magnesiow&uuml;stite with various iron contents at
high pressures, and evaluated their pressure and compositional dependence. As a results, the thermal
conductivity of FeO decreased in the range of 33 to 60 GPa where is in a stability field of the rB1
structure. In the B1 and rB1 structures, the pressure dependence of the thermal conductivity is
obviously different. In order to evaluate the effect of iron incorporation on thermal conductivity, we
measured lattice thermal conductivity of (Mg,Fe)O which has same crystal structure as CMB conditions.
Our results show much lower lattice conductivity of iron-rich magnesiow&uuml;stite than that of MgO
and FeO due to strong iron impurity phonon scattering, which would help to estimate the thermal
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conductivity of the expected iron-rich region in the lowermost mantle. 
 
 
 
Reference: Olson, P. Mantle control of the geodynamo: Consequences of top-down regulation, Geochem.
Geophys. Geosys. 17, 1935&ndash;1956, (2016).


