substance: TpO3
property: optical spectra

Near infrared reflectance: Fig. 1, visible and UV reflectance; Fig. 2, XPE spectrum: Fig. 3.

IR reflectance shows a feature extendingrfrt?00 to 3000 cm whose polarization dependence suggests that
it is the g — g; transition.&; exhibits considerable structure at ca. 1 eV winigly contain both a— e;and ¢ —

e transitions, the latter playing a role due tdeg mixing for k # 0. At 3.0 eV further structure is found and
assigned to a— a*. Peaks €and d are assigned to;a &; though both O — Ti charge transfer and Tid — s

transitions should also be considered. The XPE speateveals at= 300 K a d-band of width 1...1.5 eV, in
agreenent with the above analysis, showing thgiGiiis clearly a seiconductor at 300 K. However, at 580 K

there is a clear metal-like Fermi edge.

Fig. 4 shows the teperature dependence of thg a e; and mixed a — e, e; — & transitions.

Themoreflectance [79B] and resonantrRan spectra [75S] show the presence of an additiomall feature at
2.3...2.4 eV assigned variously tp-ae and g; - e*, and [79B] confims the assigment of the structure near

3.0 eV to gq...a1g*. The thermoreflectance [79B] also assign structure at 1.8 eV to plasmon resonance.
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Fig. 1.

Ti»O3. Imaginary part of the dielectric constant vs. photon energy in the near infrared for both polarization
directions at 300 K. Solid lines from [78L1], dots from [78L2].
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Fig. 2.

Ti»O3. Imaginary part of the dielectric constant vs. photon energy in the visible and uv region for both
polarization directions at 300K [78L2].
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Fig. 3.

TioO3. XPE spectrum (relative intensity vs. electron binding energy) at (a) 300 K and (b) 580 K [76S]. Two
lines are upper and lower limits to the spectral noise.
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Fig. 4.

TioO3. Energy of they; — e transition E 0 ¢) and the mixedy — ey, ex - eg* transition € || ). Full circles:
optical data, open circles: dc conductivity [78L1].
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