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Nanometer-Size a-PbO_-Type
TiO, in Garnet: A
Thermobarometer for

Ultrahigh-Pressure Metamorphism
Shyh-Lung Hwang,! Pouyan Shen,?* Hao-Tsu Chu,® Tzen-Fu Yui*

A high-pressure phase of titanium dioxide (TiO,) with an a-PbO_—type struc-
ture has been identified in garnet of diamondiferous quartzofeldspathic rocks
from the Saxonian Erzgebirge, Germany. Analytical electron microscopy indi-
cates that this a-PbO_—type TiO, occurred as an epitaxial nanometer-thick slab
between twinned rutile bicrystals. Given a V-shaped curve for the equilibrium
phase boundary of a-PbO,—type TiO, to rutile, the stabilization pressure of
w-PbO,—type TiO, should be 4 to 5 gigapascals at 900° to 1000°C. This suggests
a burial of continental crustal rocks to depths of at least 130 kilometers. The
a-PbO,~type TiO, may be a useful pressure and temperature indicator in the
diamond stability field.

) luorite CN.=

The Polymorphs
of TiO2

Hwang, S.L.; Shen,
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Synthesis High Pressure Phase Solid'in La
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Chen, S.Y.; Shen, P., Phys. Rev. Lett. 2002, 89, 096106.
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J. Phys. Chem. C 2007, 111, pp. 3322-3327.

Nanoscale Res. Lett. 2009, 4, pp. 1286-1296.



Laser ablation condensation in liquid
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Nanoscale Res. Lett 2009, 4, pp. 1064-1072.



Dense ZnO nanocondensates via PLA In vacuum
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nanopyramids
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Philosophical Magazine 2013, 93, pp. 3154-8166.

InGaN/GaN NWs
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