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We investigated the local atomic and electronic structures of two related systematic sets of ternary
uranium oxides, NaUO3; - KUO3 - RbUO3; and BaUO; - Ba,U,0; - BaUQ,, by measuring the X-ray
absorption near edge structure (XANES). The results are compared with calculations based on self-
consistent real space full multiple scattering analysis. We found a very good agreement between
measured and calculated spectra, which indicates that the uranium ions are in pure U oxidation state
in these compounds. The low energy shoulder observed in the U L3 edge XANES is an intrinsic
feature of the uranium unoccupied 3d electronic state of the U®" ions. Specific double shoulder
features in the higher energy range of the U L3 edge XANES can be interpreted as indicative of the

pure cubic perovskite structure.
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Fig. 1. Comparison of the experimental U L, edge XANES in KUD, and
RbUO; with the theoretical spectra.

Fig. 4. Local structure around two monequivaknt uranium sites in
Ba, 1,0,
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Fig. 7. Comparison of the renormalized (see text) experimental U Ls edge
XANES in BaUOs, Ba;Us05 and BalOy
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Fig. 2. Comparison of the experimental U L3 edge XANES in KUOs and
MNalliy with the theoretical specira.

20 4 UL -edge in Ba,l|

Experiment

0.8

05 |

04 4

0.2

o0 I. T T T T T
17140 17160 17180 17200 17220 17240 47260
Phatan energy (V)

Fig 5. Comparison of the experimental U L, edge XANES in Ba,U,0;
with the theoretical spectra.
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Fig. & Comparison of the experimental U L3 edge XANES in BallOs,
Ba U0y, and Ba; U0 with the theoretical spectra.
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Fig. 3. Comparison of the experimental U Ly adge XANES in BalOs
with the thearetical spectra. Cakulated For two possible structural models
(see text)
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Fig. 6. Comparison of the experimental U L; edge X ANES in Ba U0, and
NalJ0; with the theoretical spectra.



