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The different structures and behaviors of
UO 2+x observed in crystallographic and
local structure measurements are
examined by Extended X-ray Absorbance
Fine Structure (EXAFS) measurements of
pristine UO 2.0, p + and He 2+ irradiated
UO 2.0, and at multiple temperatures
bulk U4 O 9and U 3 O 7 and thin film U
4 O 9-6 on an epitaxial substrate. The
disorder caused by irradiation is mostly
limited to to increased widths of the
existing U-O/U pair distributions with any
new neighbor shells being minor. As has
been previously reported, the disorder
caused by oxidative additionto U 4 O 9

https://www.frontiersin.org/journals/nuclear-engineering/articles/10.3389/fnuen.2024.1346678/abstract

< Submit your research>

Editorial board

Q Se

2/6


https://loop.frontiersin.org/people/739278/overview
https://loop.frontiersin.org/people/2591350/overview
https://www.frontiersin.org/journals/nuclear-engineering
https://www.frontiersin.org/journals/nuclear-engineering/articles
https://www.frontiersin.org/journals/nuclear-engineering/research-topics
https://www.frontiersin.org/journals/nuclear-engineering/editors
https://www.frontiersin.org/
https://www.frontiersin.org/journals
https://www.frontiersin.org/articles
https://www.frontiersin.org/submission/submit?domainid=3&fieldid=56&specialtyid=0&entitytype=2&entityid=2172
https://www.frontiersin.org/search?tab=top-results&origin=https%3A%2F%2Fwww.frontiersin.org%2Fjournals%2Fnuclear-engineering%2Farticles%2F10.3389%2Ffnuen.2024.1346678%2Fabstract

7/11/24,9:19 PM

:' frontiers All journals All articles

Frontiers | Charge-Lattice Coupling and the Dynamic Structure of the U-O Distribution in UO 2+x

Frontie... Articles Research Topics

bulk and thin film U 4 O 9 . This includes
the significant spectral feature near R=1.2
AforalloftheU40O9andU307
samples that is fit with a U-oxo type
moiety with a U-O distance around 1.7 A.
In addition to indicating that these
anomalies only occur in the mixed
valence materials, this work confirms the
continuous rearrangement of the U-O
distributions from 10-250 K. Although
these variations of the structure are not
observed in crystallography, their
prominence in the EXAFS indicates that
the dynamic structure underlying these
effects is an essential factor of these
materials.

Keywords: UO 2+x, disorder, EXAFS, local structure, Radiation
Effects, epitaxial films, Dynamic structure, internal tunneling
polarons
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