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Project description*
Elucidation of the charge order of LusFesO1o

The rare earth ferrite LUuFe204 attracted attention due to a proposed, though not confirmed,
ferroelectricity arising from charge ordering (CO) in Fe/O bilayers [1,2], a novel mechanism
to obtain multiferroic materials for potential applications in information technology. It would
be of high interest to elucidate the evolution of charge order upon intercalation, i.e. the
insertion of one or several LuFeOs block(s) between the bilayers in LuFe204, modifying their
coupling and making a polar CO more likely.

During the growth of the first intercalated compound Lu.Fe307, an intergrowth of the second
intercalated compound LusFesO+o occurred and crystals were stoichiometric enough to
exhibit a 3D charge order were obtained as a second phase [3]. The performed macroscopic
magnetization measurements on those crystals indicate a sharp transition in contrast to the
Lu2FesO7 compound [3,4,5]. Furthermore, based on the observed propagation vector, the
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representation analysis indicates that this compound is very likely polar. Therefore, studying
the LusFesO1o compound is very fruitful.

Achieving the aim of elucidating the CO of LuzFesO1o requires the fabrication of a sample in
the form of single crystals. For this, polycrystalline samples need to be synthesized first.

The most critical aspect of such a study is the oxygen stoichiometry needs to be fine-tuned,
as otherwise, changes are impossible to cleanly disentangle from the intercalation. The
synthesis of polycrystalline samples therefore should be done under a CO2-H2 (4%)/Ar (96%)
gas flow, and single crystals should be grown in an image furnace under a tunable flow of
CO: CO; to control the oxygen partial pressure.

The fellow will characterize the samples by X-ray powder diffraction to check the phase
purity, and by low-field magnetization to indicate the stoichiometry. The characterization
results will be used as feedback to optimize the synthesis parameters. The charge order can
then be investigated by single-crystal x-ray diffraction at the synchrotron after screening
many crystals with in-house single-crystal diffractometer.

**The fellow should have a physics or material science background.
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