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Figure 1 Schematic illustration of mantel convection and rock
deformation in the Earth’s interior.
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Figure 2 (a) A photograph of D111-type apparatus installed at KEK. (b)
A schematic cross section of pressure medium and anvils in
D111-type guide block (modified after ref. [4]).
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Figure 3 A schematic illustration of experimental system at a beamline
NE7A, PF-AR, KEK (modified after ref. [4]).
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Figure 4 Pressure and temperature conditions of experiments using
D111-type apparatus at KEK (modified after ref. [4]). Green
circles are deformation conditions of bridgmanite and post-
spinel. Blue squares and lines are deformation conditions of
hep iron and phase boundaries in iron [10], respectively. Red
and black circles are pressure-temperature paths in four series
of the olivine-ringwoodite transformation experiments in
shear with and without annealing prior to the transformation,
respectively (solid symbols indicate ringwoodite appeared).
Black lines are phase boundaries in Mg,SiO, [11-14]. TEL
denotes truncation edge length of the second-stage anvils in
mm.
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Figure 5 Changes of stress and strain during the olivine-ringwoodite
transformation in shear at ~18 GPa with increasing temperature
(modified after ref. [4]). The pistons were advanced with a
constant rate of 200 pm h™'.
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Figure 6 The X-ray radiographs at ~24-27 GPa taken (a) before and
(b) after deformation (modified after ref. [4]). The maximum
strain reached about 30%.
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Figure 7 Plots of stress versus elapsed time in the deformation
experiments of hep iron at temperature of 550, 500, and 450°C
and pressure of 16.5-16.3 GPa with strain rates in a range of
1.7-2.9 x 107 s (modified after ref. [4]). Stress values were
determined from the four diffraction peaks of hcp iron (1010,
0002, 1011, and 1012).
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