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INTRODUCTION

CaIrO3, which has the Cmcm space group at ambient condi-
tions, assumes a perovskite structure with the space group Pbnm 
at pressures in the range 1�3 GPa and temperatures >1350 °C 
(McDaniel and Schneidler 1972; Hirose and Fujita 2005; Trønnes 
et al. 2006). These two phases are isostructural analogs for 
MgSiO3 post-perovskite and perovskite, respectively, which are 
likely the dominant phases of the Earth�s lower mantle. The phase 
transition of MgSiO3 perovkite to post-perovskite (Murakami et 
al. 2004; Oganov and Ono 2004) occurs in the Earth within the 
D'' layer, a mantle region above the core-mantle boundary with a 
complex seismic signature. Several experimental and numerical 
studies have focused on this phase transformation and on the 
physical properties of MgSiO3 post-perovkite (Akber-Knutson 
et al. 2005; Caracas and Cohen 2005; Guignot et al. 2007; Iitaka 
et al. 2004; Mao et al. 2006; Murakami et al. 2005, 2007; Ono et 
al. 2006; Stackhouse et al. 2005; Tsuchiya et al. 2004a, 2004b; 
Wentzcovitch et al. 2004). However, the pressure and tem-
perature conditions of the core-mantle boundary are extremely 
high for accurate physical property measurements; whereas ab 
initio calculations, which have proved to be useful in providing 
information beyond the experimental limits, have often reported 
contradictory results. The use of low-pressure analogue phases 
may, therefore, help to better understand the high-pressure and 
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ABSTRACT

Unit-cell lattice parameters have been measured to ~8 GPa in a diamond anvil cell for two single 
crystals of CaIrO3: one with the perovskite (Pbnm) and the other with the post-perovskite (Cmcm) 
structure. The CaIrO3 post-perovskite structure is more compressible than the perovskite. A third-order 
Birch Murnaghan equation of state has been used to Þ t the measured P-V data with the following 
reÞ ned parameters: V0 = 229.463(8) Å3, K0 = 198(3) GPa, K' = 1.2(8); and V0 = 226.38(1) Å3, K0 = 
181(3) GPa, K' = 2.3(8) for CaIrO3 perovskite and post-perovskite, respectively. The compressibility 
of the unit-cell axes of the perovskite structure is highly anisotropic with βa >> βc >> βb. In contrast, 
the b axis is the most compressible in the post-perovskite structure, whereas the a and c axes have 
similar compressibilities (with c slightly less compressible than a) and are much stiffer. A comparison 
between the compressibility of CaIrO3 perovskite and post-perovskite with the isostructural MgSiO3 
phases, reveals a similar general behavior, although in detail CaIrO3 perovskite is more and the post-
perovskite less anisotropic than the corresponding MgSiO3 compounds.
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high-temperature behavior of the MgSiO3 phases and to con-
strain the physico-chemical properties of the Earth�s lowermost 
mantle. In this study, we report the equation of state of CaIrO3 
perovskite and post-perovskite phase determined by means of 
X-ray single-crystal diffraction.

EXPERIMENTAL METHOD

Sample synthesis
The sample synthesis was part of an experimental investigation of the 

perovskite to post-perovskite transition at 1�2.5 GPa and 1375�1525 °C, using a 
piston-cylinder apparatus with 0.5 inch talc-pyrex assemblies, welded Pt-capsules 
and W-Re-thermocouples at the Bayerisches Geoinstitut (Trønnes et al. 2006). 
CaIrO3 perovskite crystals were synthesised at 1525 °C and 2.5 GPa using a 
starting material prepared from high-purity CaCO3 and IrO2 decarbonated and 
sintered at 900�950°C. Post-perovskite crystals were synthesized at 1435 °C and 
1 GPa using a starting composition of CaO, prepared from CaCO3 at 950°C, and 
IrO2 where CaO was allowed to hydrate in air prior to welding into Pt capsules. In 
addition to post-perovskite, minor Ca(OH)2 was also detected in these run products 
by powder X-ray diffraction.

High-pressure single-crystal X-ray diffraction
Single crystals were selected using an optical microscope according to their 

well-deÞ ned crystal habits, since they were too dark to base the selection on their 
sharp extinction. The Þ nal selection was done using a Huber single-crystal dif-
fractometer based on the quality of Bragg reß ection intensities and peak proÞ les.

Two CaIrO3 crystals, one with the perovskite (100 × 70 × 60 μm) and the other 
with the post-perovskite structure (170 × 70 × 50 μm), were loaded together in a 
BGI-type diamond anvil cell (Allan et al. 1996) using a steel gasket T301 and a 
4:1 mixture of methanol:ethanol as pressure transmitting medium. The gasket was 
preindented to 100 μm thickness before drilling and the gasket hole was 300 μm in * E-mail: tiziana.boffa-ballaran@uni-bayreuth.de


