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8. First principles of new deep Earth mineral

Researchers have determined the first principles for arecently discovered mineral that
may be the most common material in the Earth's core mantle boundary. Tsuchiyaet al.
obtained the first elasticity principles from asingle crystal and of alarger amount of the
rock like magnesium silicate mineral identified in high pressure, high temperature
simulations of the Earth's core mantle boundary region. The authors compared the
thermodynamic properties and seismic vel ocities of the newfound post perovskite
mineral to perovskite, aknown material found in abundance on the Earth's mantle and
thought to make up amost the entirety of the planet's interior. They note that the new
material is aheated and pressurized version of the perovskite and show that the new
mineral possesses remarkably variable elastic properties, more so than simple
perovskite, including an unusual layered structure but does not display the expected
elasticity. The researchers suggest that the unusual elasticity could explain some of the
abnormal seismic observations in the thick layer above the core mantle boundary region.

Title:
Elasticity of post perovskite MgSiO3

Authors:

Taku Tsuchiya, Jun Tsuchiya, Koichiro Umemoto, Renata M. Wentcovitch, Minnesota
Supercomputing Institute for Digital Technology and Advanced Computation,
University of Minnesota, Minneapolis, Minnesota, USA.

Source:
Geophysical Research Letters (GL) paper 10.1029/2004GL 020278, 2004

OAGU



