substance: NbQ
property: band structure, optical spectra

No calculation of low-temperature phase band structure has been reported. The high-temperature rutile phase
has been calculated using an APW technique [79P]. Reduced Brillouin zone: Fig. 1, band structure: Fig. 2,
density of states: Fig. 3.

The optical spectm has been reported in pralhary fom [76L] and a coparison of the theoretical joint
density of states for the rutile farwith experimental data is shown in Fig. 4 for both the lomperature and

the rutile form stabilized to room temperature by addition of 20% Ti. The transitions below 3.4 eV are assigned
to d—d transitions on Nb, and O 2p — Nb 4d charge transfer only occurs at energies above this.

The He | and XPE spectra are shown in Figs. 5 and gp@adson with Ru@ and MoQ is also facilitated by

the ampirical band structure diagrafor the LT fom shown in Fig. 7. The d bands are quite narrow, that in
NbO; being ca. 1 eV.
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Fig. 1.
NbO,. Brillouin zone of the rutile form [79P].




Fig. 2.
NbO,. Band structure of the rutile form [79P].

10 ,
Ry| Nb0, -rutile |.

§ . / T~ 5: < :A

12\l

— 1 ;\1 - . 1 1

l v =N

N LA R | B gl

N ﬁ/” XJ/- :+ C ™~ -~

s
0

. o~

N~ ==

SRS

-02 —/_/—\_/‘X —~— <
-04

-
>4
><
=
=
[
~
>
=
™M
=
<
>
w
~



Fig. 3.
NbO,. Density of states for metallic rutile form Nb(Y9P].
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Fig. 4.

NbO,. Joint density of states for (a) the rutile and (b) the low-temperature forms compared to experimental
values ofs, shown as perpendicular lines [76L].
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Fig. 5.
NbO,. He | and He Il spectra (intensity vs. electron kinetic energy) ofo,Nind NBOs at RT [78B].
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Fig. 6.

NbO,. XPE spectrum (intensity vs. electron kinetic energy) of the valence band region (at RT) and comparison
with MoO, and Ru@ [78B].
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Fig. 7.

NbO,. Empirical band scheme (low temp. form) and comparison with Mm@ RuQ@ [78B]. Numbers in
brackets refer to number of states per formula uniy@Qyletc.).
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