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Experimental constraints on the electrical and thermal conductivity of the Earth’s
core-mantle boundary
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Heat in the Earth’s interior is transported by convection in the mantle and core, and by conduction at thermal boundary layers
The electrical and thermal conductivity at the core-mantle boundary region determines the magnitude of heat flux from the core
and in intimately related to the formation of mantle plumes, the long-term thermal evolution of both mantle and core, and the
driving force for generations of the geomagnetic field [1]. However, it is very challenging to directly determine the electrical
and thermal transport properties of core and mantle materials at the core-mantle boundary conditions, 136 GPa and “4000 |
Therefore, the thermal conductivity in this region has been predicted to be 10'Wmn for the lowermost mantle and 30
Wm~1K~! for the outermost core based on large pressure and temperature extrapolations of laboratory data [2]. These value
have been widely used for simulation of the mantle and core dynamics, and estimation of core heat flux. Recent technical progre:
both in the high-pressure experiment and the theoretical calculation enables us to reveal high pressure and high temperatt
behavior of thermal conductivities of lower mantle minerals and core materials. Our recent experimental studies regarding th
electrical and thermal conductivity of core and mantle materials indicate below.

1. Our results showed that the thermal conductivity of a mixture of Mg®i@gmanite and MgO periclase which are main
constituents of Earth’s lower mantle was about 11 Wik~ at the core-mantle boundary conditions, which is consistent with
conventional estimate [3,4].

2. We found the electrical conductivity of pure iron which is main component of the Earth’s core was two to three times higher
than conventional estimates at the core-mantle boundary conditions, which means the thermal conductivity of core also had muc
higher value [5].

These results are in good agreement with recent theoretical calculations. Our results if the thermal conductivities of the
lowermost mantle and the outermost core support the recent notion go high core-mantle boundary heat flow, implying rapic
secular cooling, an inner core younger than 1 Giga years, and ubiquitous melting during early Earth [5].
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ROBEX - BMEERIIaTHER Y MIUANERBEIT 2 BOREOIEICHFDOYHETH D, ¥V MLV T IL—LDEK
R, A7 XY MVOBEL, HIERRESOARR « HEFFICKREREEREZ TV (1], LA L, EEOa7 —< > b
FUCHY 4 B FE )RS T % 136 GPa, “4000 KECD a7 « X M VIIEDEX « BUSEROEEIE TN S Tk
Vo ZOD7z, 720458 <, IKITIC BT 2 FEEERONFN 5 a7 —< > MIVEROBLER 1T~ > FVIIT
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1. FE~Y MVOTEEERIYITHS MgSIoy 7V v I F A F& MgO XY 7 L—ADEEYOa 77— ML
M TOBRERIZIIB X Z 11 WimIK & B EOHEEHE &AM TH % [3,4]

2. ATV DERDTHZMMPDAT —< ¥ MV TOBXULELIIMERO TRED 2 ~ 355 <, o ida”
DOBMLERE CNFETOFHED 2~ 3HEENT EEEKT S [5].
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