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【Purpose and Background of the Research】 

The first objective is to generate pressure and 

temperature 

conditions that 

cover the center 

of the Earth.  

The second 

objective is to 

clarify the 

nature of the 

various transitions occurring in the lower 

mantle and core. These transitions include spin 

crossovers and the post-perovskite transition in 

lower mantle minerals, and magnetic transitions 

in iron alloys at high pressures and 

temperatures. 

The third objective is to clarify the sound 

velocities of the lower mantle and core materials. 

A unique mineralogical model has not yet been 

proposed for the central region of the Earth 

because of a lack of reliable data on the sound 

velocity of the deep Earth’s interior. 

 

【Research Methods】 

We will make simultaneous measurements of 

the compression and sound velocity of MgO and 

the B1 and B2 phases of NaCl to establish a 

primary pressure scale for core conditions.  

We will also establish 

routine procedures for the 

generation of high 

temperatures exceeding 

3000 K at core pressures, 

and we will perform in situ 

X-ray observations.  

We will conduct X-ray 

Mossbauer spectroscopy 

using the nuclear analyzer energy domain 

method, together with the conventional X-ray 

powder diffraction method at high pressures 

and temperatures (Figure 3) to determine the 

valence states of the iron, the spin states of the 

iron in lower mantle silicates, and the magnetic 

properties of iron alloys in micro-samples under 

extreme conditions. We will also perform sound 

velocity measurements of the mantle and core 

forming minerals at high pressures and 

temperatures using inelastic X-ray scattering 

(IXS) spectroscopy and Brillouin scattering 

spectroscopy. 

 

【Expected Research Achievements and 

Scientific Significance】 

Previous mineralogical models of the Earth’s deep 

interior have been limited to the density model 

because of a lack of reliable data on the seismic 

velocities of the materials in the lower mantle 

and core. 

Our goal is to present an advanced model of 

the lower mantle and core that can explain both 

the seismic velocities and the density observed in 

seismology. We can break through the current 

limit in our understanding of the Earth’s deep 

interior with the results of this project. 
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