substance: NiO
property: optical properties, dielectric constants

optical spectra: photoenission: Fig. 2; XPS: Fig. 5; absorption: Figs. 6...9; electroreflectance: Fig. 10;
themoreflectance: Fig. 11; real anahaginary parts of the refractive index: Fig. 12, of the dielectric constant:
Fig. 1.

For the photomission spectra (Fig. 2) two interpretations imtgrof local cluster-type calculations are given
(Fig. 3). Interpretation in tems of a band structure calculation: Fig. 4. The O 2p bard5sV wide but the
width of the 3d signalsnay not represent the true bandwidth. A finite signal width would be expected even in
the zero-overlap it arising fran vibronic effects. The core region XPE spegtr{Fig. 5) shows two satellites

on Ni 2p» which have been assigned to Ni d—dnarltiplet splitting (1.8 eV) and O 2p. Ni 3d (6.0 eV)
[74K]. From [73H] the value of the Hubbard self-enetdyhas been estiated as 1...3 eV. The 6.0 eV peak does
not correspond to theinimum O 2p — 3d energy since selection rules will favour the O 2f)(e- Ni 3d

(eg%*) transition [74K].

Electroreflectance spectra (Fig. 10) show pronounced structure at the optical threshold (3.5 eV). Therdssign
of the optical edge at 3.5 eV is controversial, wih-dd’s [70P, 72M], O 2p- Ni d® [78M, 81D] and 2 Ni &

- Ni d® +Ni d’ [76A] all suggested. Probies with all these assigments have been noted. Asgigents of the
EELS spectrm is also difficult, though the weight of evidence would suggest O 2p — Ni 3d at 4.6 and 6.9 eV
and O2p — Nids at 9.5 and 11.7 eV [77S].

refractive index

n 2.26 RT in the visible, see also Fig. 12 58D
2.33 70P
2.38 65G

dielectric constants

&0) 11.75 RT 65G
13.0 75R

£(w) 5.70 65G

5.7 75R
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Figures:
Fig.1.

NiO:Na. (a) Real part of the dielectric constant vs. temperature for different frequencies for a sample doped with
0.1 at% Na. The broken line represents the behaviog(Odif Ac is proportional tar —1, (b) imaginary part of

the dielectric constant vs. frequency for different temperatures measured on the same crystal as in (a). The
broken line represents a Debye curve with its maximum@aHz(70B].
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Fig. 2.

NiO. Photoemission spectrum (intensity vs. electron binding energy relative to the d-peak) at different incident
light energies [75E].
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Fig. 3.

NiO. SCF-Xu transition state energies of an Ni®-cluster superimposed on the NiO XPS-data of [72W]. Only
the spin polarization of predominantly 3d-like levels is indicaigds relative to the experimental Fermi energy
of the spectrometer [73J, 75E].
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Fig. 4.

NiO. Band calculations (a) [78K], (b) [72M], (c) [75C] along th&-axis in k-space; (d) comparison with the
experimental density of states from photoemission spectra [78K].
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Fig. 5.

NiO. XPS spectra. Intensity vs. electron binding energy relative to zero of Fig. 3 of the Ni(2p) and O(1s) regions
[72W]. sat. = satellite.
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Fig. 6.
NiO. Absorption coefficient vs. photon energy [70P].
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Fig. 7.
NiO. Optical density vs. photon energy (wavelength) showing details of the absorption edge [70P].

-~

300 nm 250

NiO
5 ol

7

of
///
: 7 ——[70P]

7/ ———1[58D0] ]
// o [69R]

hw ——e



Fig. 8.
NiO. Absorbance (lody/s) vs. wavenumber. Assignment in terms of local exciton formation is given [K8P].
absorbed radiant flus; incident radiant flux.
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Fig. 9.

NiO. Optical density vs. photon energy in the region of the 0.24 eV absorption peak for various temperatures.
The peak has been assigned to a two-magnon and one phonon excitatioddg3Npg(d/1).
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Fig. 10.

NiO. Electroreflectance spectrum (electroreflectance vs. photon energy and wavelength) [71G, 69M].
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Fig. 11.
NiO. Thermoreflectance vs. photon energy and wavelength [72M].
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Fig. 12.

NiO. Real and imaginary parts of the complex refractive index vs. photon energy [70P].
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