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High-coordinated Ti, Zr, and Hf dioxides have received significant attention as potential
ultrastiff/ultrahard substances. Cotunnite-TiO, (Oll) with nine-fold metal-oxygen coordination
synthesized at ~60 GPa represents the stiffest and hardest of the oxides identified to date.
Other proposed high-density structures (stable at high-pressures) include an orthorhombic
phase (Ol), a pyrite-structured phase, and a fluorite-structured phase. Good agreements
have been obtained between experimental and ab initio results on the elastic properties of
most of the phases; however, a major discrepancy has emerged between the available
experimental and theoretical elastic data on pure and Zr-substituted cubic TiO,. This
presentation will discuss the results of our first-principles calculations with a focus on the
elastic properties of the cubic phases. A detailed comparison of the effects of the functionals
used (density-functional and hybrid density-functional —Hartree-Fock approaches) on the
computed elastic properties and ground state as well as that between the theoretical and
experimental data will be presented.

Varghese Swamy has been working as a Senior Research Fellow at Monash University (in the
Department of Materials Engineering and at the ARC Centre of Excellence for Design in Light Metals)
since 2003.
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