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Abstract Liquid Er,O3 is a representative nonglass-forming liquid and investigations of the structure are
difficult owing to its high melting point (2686 K). To reveal the structure, we used an electrostat-
ic levitation furnace (ELF) onboard the International Space Station and an aerodynamic levitation
furnace at the high-energy X-ray diffraction beamline BLO4B2 of SPring—8. Using the furnaces,
the densities and diffraction data were measured. We also performed a combined molecular dy-
namics-reverse Monte Carlo simulation and applied topological analyses to atomic configuration
to understand homology in the liquid. The simulation indicated that the structure of liquid Er,03
comprises distorted OEr, tetraclusters in nearly linear arrangements. This structural feature gives
rise to long periodicity corresponding to the sharp diffraction peak in the liquid. The persistent
homology analyses suggest that liquid Er,O3 is homologically similar to the crystalline phase.
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