American Mineralogist, Volume 85, pages 296-303, 2000

Sound velocities and elastic properties 0fMg.,SiO, to 873 K by Brillouin spectroscopy

JENNIFER M. JACKSON,* STANISLAY V. SNOGEIKIN , AND JAY D. BAss

Department of Geology, University of Illinois, Urbana, lllinois 61801, U.S.A.

ABSTRACT

The sound velocities and single-crystal elastic moduli of spinel-strucitedSiO, were mea-
sured to 873 K by Brillouin spectroscopy using a new high-temperature cell designed for single-
crystal measurements. These are the first reported acoustic measuremdhgsi0, elasticity at
high temperatures. A linear decrease of elastic moduli and sound velocities with temperature ad-
equately describes the data. The adiabatic bulk modkiushear modulugy, and respective tem-
perature derivatives fgrMg,SiO, are:Ks = 185(3) GPayl = 120.4(2.0) GPagKd/0T), = —0.024(3)
GPa/K and qu/oT), = —0.015(2) GPa/K. Extrapolation of our data to transition zone pressures and
temperatures indicates that the shear and compressional impedance contrasts assodated with
v-(Mg,Fe)SiO, transition are sufficient to produce an observable discontinuity at 520 km depth,
even with a moderate (30-50%) amount of olivine.



