substance: titanium oxide (TiQ)

property: properties of vibrational and Raman modes in rutile

symmetry of optical modes:Fig. 1

phonon dispersion curvesFigs. 2, 3.

frequencies of optical lattice modes

(data in 182 Hz)
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R: Raman data from [67P]
I: IR data from [64E]
N: neutron data from [71T]

Symmetries of modes are given in

Koster notation (as in Fig. 2)
and Mulliken notation.

For the correspondence of the
data betweef, X, M and Z
points, see Figs. 2, 3
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U(Zy) 9.720(97) )
UZs) 9.040(90) €9)
V(Z5) 3.697 (69) acoustic TA branchg")

temperature dependence of vibrational modesA,, and E(TO) modes, with displacements alor@Q[1] and
[110], have an anomalous increase in intgrend decrease in frequency with decreasing temperature (Fig. 4)
characteristic for mode softening on the approach to a ferroelectric catastrophe. These modes are responsible for

the high dielectric constant.

pressure dependence of Raman modegg (417 cntd) and Ag (612 cntd) peaks shift with rates of + 0.43 and

+ 0.41 cmt kbar?, but the By (145 cntl) mode softens by — 0.36 cinkbar? [7IN]. Above 26 kbar a
transition to a new spectrum is observed [71N, 79H], which has been interpreted as a transition from an
anharmonic to a harmonic material at high pressure [79H] and as a transition to a new phasesttiEtoé

[71N, 80M] or CaCJ structure [78N]. Uniaxial stress measurements [80M] show that all modes displace linearly
with pressure, but the 1§ mode shows non-classical behaviour. At very high pressures (> 300 kbar) another
phase is observed in Raman spectrum whose structure is unknown [81M].
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Fig. 1.
TiO,. Symmetry of the optical modes in rutilegat 0. Projection drawn down tleeaxis [71T]
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Fig. 2.

TiO,. Low-frequency phonon dispersion curves for rutile. Lines through the points are guide lines only. Solid
(open) points represent measurements made under predominantly longitudinal (transverse) scattering conditions.
Circular (square) points indicate that the scattering vertay predominantly normal to (parallel to) thaxis.
Triangular points are modes with displacements normal boit which may not be classified as longitudinal or
transverse [71T].
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Fig. 3.
TiO». High-frequency phonon dispersion spectrum. Notation as in Fig. 2 [71T].
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Fig. 4.

TiO,. Square of the Armode frequency vs. temperature. Solid line calculated from dielectric measurements
[61P], circles from neutron scattering [71T].

275

. ZL -
'IEZ Ti []2 /
E —

o
25 d
o /
200 . /
R / o neutron measurements

dielectric measurements
175 —] ! | 1
0 50 100 150 200 250 K 300

[ ——

v2[A,,)




	Back to start
	Symbols,abbreviations
	List of properties
	References:
	Fig. 1.
	Fig. 2.
	Fig. 3.
	Fig. 4.

