substance: titanium oxide (TiQ)
property: native defects in pure n-type TiQ_y (rutile)

[72H, 73K]

Vo' doubly ionized oxygen vacancy.
Strong relaxation of i ions away fren neighbouring ¥ - appears to raise the energy of
Vo above bottom of conduction band; so no direct observation on the defret by ESR is possible.

Ti;3: triply ionized Ti interstitial; shares two octahedral faces, 4 octahedral edges. A- or C-
center in ESR, see following document.

Ti%: qguadruply ionized Ti interstitial; shares two octahedral faces, 4 octahedral edges.

(Ti;3): di-interstitial = pair of triply ionized Ti in nearest-neighbour interstitial octahedra. Internal

friction peak for vibrational stres|| [100], no peak for stress|| [110] or [001]. X center in ESR, see
following document .

(Ti3*=Ti3*) APB: Ti pairs of face-shared octahedra intersected by antiphase boundary across whath nor
interstitial sites beawoe inverted; each Ti octahedron also shares three edges. Ti- pair digptajp€1/2)[0, —

0.90, 0.90] instead of "ideal" 1/2 [i),l] because of electrostatic repulsion force.

(Ti3*-Ti4*) APB: as above. W center in ESR, see following document.

(Ti4*-Ti4*) APB: as above.

(Ti3*=Ti¥punc displacements parallel todlt-axis to create-axis dimer trapping spin paired electrons in
homopolar Ti — Ti bond across a shared octahedral-site edge. Cooperatérezdiion and bipolaron foration

are both found in homologous serieg(4,_1. See documents oryy.

(Ti4*-Ti4*) CS: Ti pairs of face-shared octahedra intersected by an [hkl] crystallographic shear plane (Fig.
1). Ti-pair sane as for APB. Theory suggests CS occurs only in crystals with high static dielectric constant
[77J]! Strong cooperative relaxation of*Tions away fre1 CS produces large Ti — Ti separation of face-shared
pairs (Magnéli), raising energy of homopolar bond formation above conduction band edge.

Long-range (elastic) attractive force and short-range repulsive force between [312] CS planes (see Fig. 2 for
interaction potential) produces clustering of planes into aggregates contaimmgnooto about thirty planes
beforemember of hanologous series F0,—1 is identified in electromicroscope. Within an aggregate, the CS
spacingDgp, varies systematicallDsp= 8.7 nm for a "lone pair” tdDgp= 3.8 mm at center of largest aggregate,
increasing to about 6.3 nm at aggregate edge [72B].
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Fig. 1.

TiO,. Projection of rutile lattice onto the (001) plane intersected by a (312) fault. Ti-ion pairs PQ about the fault,
and a single electron trapped at this site produces a W-centre EPR spectrurR[TYTi displacement.
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Fig. 2.

TiO,. Schematic empirical interaction energy between a pair of (312) CS-planes: wave f4ffgfjors. plane
separatiorDjj [72B].
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