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Murakami et al. (2004) Science, Oganov and Ono (2004) Nature, Shim et al. (2004) GRL

The perovskite > post-perovskite transition was found at the pressure-

temperature conditions similar to those of the D" discontinuity.
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X Depth vs. Pressure

X Thickness vs. Width of mixed phase region
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Both Al and Fe?* increase the thickness of the transition much ereater
g
than that of the D" dlscontmulty
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Both Al and Fe?* increase the thickness of the transition much ereater
g
than that of the D" dlscontmulty



ELEMENT PARTITIONING
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Thickness of a phase transition can be decreased significantly by element

partitioning with phases which do not participate the phase transition.
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Mixed Phase
X Crystalline (San Carlos olivine), Glass Region

(Pyrolite and MORB) starting materials ?
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COMPOSITION COMPARISON
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SAN CARLOS OLIVINE
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Sharp post-perovskite transition in San Carlos olivine



PYROLITE
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Broad post-perovskite transition in a pyrolitic mantle
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MORB has a very large amount of Al and Si




COMPOSITION OF MORB
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MORB
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Sharp, shallow post-perovskite transition in MORB
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MORB has a shallow post-perovskite boundary




MINERALOGY OF MANTLE ROCKS
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MORB contains large amounts of Al-bearing minerals




ELEMENT PARTITIONING
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SUMMARY OF RESULTS
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MORB or high Mg/Si materials more likely have detectable post-

perovskite transition in the lower mantle



PHASE BOUNDARY IN SILICA
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Modified Stishovite (CaCls type) > Seifertite

in MORB, sediments, and core-mantle reaction products



SHEAR WAVE VELOCITY
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Shear wave velocity decreases at the silica phase transition in D"



DOUBLE DISCONTINUITY STRUCTURES

Temperature Shear Velocity Temperature
p o)
Vo)
< [T O
- [ pl’ ®
o Sk v =
Pv Pv+mStv

-

Thermal Probe Chemical Probe



FUTURE WORK



FUTURE WORK

X Element partitioning among different minerals.



X Element partitioning among different minerals.

X Exploration of other compositions, chondritic,
solidified mantle melts, etc.



X Element partitioning among different minerals.

X Exploration of other compositions, chondritic,
solidified mantle melts, etc.

> Mineralogy of the lower mantle.



