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Fig. 1 Ruby pressure scales determined by Raman method (ex-

citation laser wavelength 514. 5 nm) under quasihydro-
static conditions
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Fig.2 The Raman spectra of rutile pressure-induced phase
transformation at different pressures and temperature
of 300 K
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Fig. 3 The changes in frequencies of rutile Raman
bands of E, and A,, with pressure
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Fig. 4 The Raman spectra comparison between baddeleyite and
Pbca phases of TiO, induced by high-pressure and high

temperature
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Fig. 5 The Raman spectra changes resulting from phase trans-

formations of TiO, on unloading

(DFEWEFKETIFET , SLA85# TiO, F13.4 GPa
TR RS T H . T 21 GPa P78 58 45, I B4
WFSE IR 305 FE 47 (35 GPa) S 4 HIRG EAETE .

() TIO, #4511 T 29. 4 GPa I 22306 L, 5745 5%
Pbca #1, ZEEH A EF) 35.0 GPa &M E R F:E20E 5
IR Phca A1 T 26. 3 GPa I8 UM A1 K. TiO, fyRHS
ARG AR I Poca AR —EME RS R 5 2 niEA RER: A% 5
1M H1 Pbea K7 e 728 AR A A DU — 4> AR X PR 11 2o
TiO, fARHE A AR Pbea MIRIFIAE IR 28 GPa,

R RE R, 7 7.6 GPa I} TiO, &85 47 41 1
a PO AALAE . RUIPIME AR JI7E 7 GPa Aidy s HEE R
aPbO, M AW AR S TE X AEAE o



71 JeigeE S 1343

2 % X ®#

[1] Hwang SL, ShenP Y, Chu H T, et al. Science, 2000, 288; 321.

[2] WuXL, Meng DW, Han Y J. Am. Mineral, 2005, 90(8-9): 1458.

[ 3] Goresy A El, Chen M, Gillet P, et al. Earth Planet Sci. Lett. , 2001, 192: 485.

[4] Goresy A El, Chen M, Dubrovinsky L, et al. Science, 2001, 293. 1467.

[5] Mammone J F, Sharma S K, Nicol M. Solid State Communications, 1980, 34 799.

[ 6] Sato H, Endo S, Sugiyama M, et al. Science, 1991, 251 786.

[ 77 Dubrovinsky L. S, Dubrovinskaia N A, Swamy V, et al. Nature, 2001, 410: 653.

[ 8] Dubrovinskaia N A, Dubrovinsky L. S, Prokopenko V B, et al. Phys. Rev. Lett. , 2001, 87(27): 275501.
[97] Mattesini M, Almeida J S de, Dubrovinsky L. S, et al. Phys. Rev. B, 2004, 70(21); 212101.
[10] Mao HK, Xu]J, Bell Q M. ]J. Geophys Res. , 1986, 91(B5); 4673.

[11] Gerward L, Olsen J S. J. Appl. Cryst, 1997, 30. 259.

[12] Lagarec K, Desgreniers S. Solid State Communications, 1995, 94(7): 519.

[13] Arashi H. J. Phys. Chem. Solids, 1992, 53(3); 355.

Raman Characterization of Rutile Phase Transitions under High-Pressure
and High-Temperature
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Abstract The pressure-induced phase transition of rutile-structured TiO, was investigated by in-situ Raman spectrum method in
a laser-heated diamond anvil cell (DAC). The experiment was conducted at 35 GPa under quasihydrostatic conditions using argon
as medium. At room temperature, the rutile-type TiO, begins to transform to baddeleyite-type phase at 13. 4 GPa and completes
at 21 GPa, and this new high-pressure structure retains up to 35 GPa, the upmost pressure used in this study. At the pressure
of 29. 4 GPa the sample of baddeleyite-type TiO, was heated by an YAG laser to about 1 000-1500 °C, and then the baddeleyite
phase transformed to a Pbca phase. The Pbca phase was heated again at 35. 0 GPa and it was still stable. The sample then began
to be decompressed, and the Pbca phase of TiO. transformed to baddeleyite structure at 26. 3 GPa, which stayed stable to 11. 4
GPa. The formation of Pbca phase from baddeleyite phase needs the condition of high temperature, it transforms back to badde-
leyite structure completely at pressure of a little below that on its formation, which suggests the boundary of the two phases can
be determined at about 28 GPa. At 7.6 GPa, and the Raman spectrum shows the characteristics of the mixture of two phases of
baddeleyite-type and a-PbO.-type, which indicates that the baddeleyite phase transforms to «-PbO, phase at about 7 GPa. The

a-PbO;-type Ti0, is metastable under ambient condition.

Keywords Rutile; High-pressure and high-temperature phase transformations; Raman spectra; Baddeleyite phase; Pbca phase;
a-PbQ), phase
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