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Fig. 1 One-dimensional schematic diagrams of He atom insertion in AB and AB, ionic compounds (The large and
red filled circles represent the ions with +1 or +2 charges, the small and blue filled circles represent
the ions with —1 charge, the white circles represent the neutral helium atoms.)
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Progress on Compounds of Inert Element Helium under High Pressure
TIAN Yifan'**, LIU Hanyu'**
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Jilin University, Changchun 130012, Jilin, China,
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Abstract: Helium (He), the second element in the periodic table, is the most abundant element in the
universe apart from hydrogen. It is widely accepted that He exists in the interiors of gas giant planets which
holds the high-pressure conditions. Helium is extremely difficult to react with other elements to form
compounds owing to its strong chemical inertness determined by the full-shell electronic structure. However,
in recent years, several studies have shown that physical behavior of helium is not that simple under
extremely high pressure, such as the predicted stable helium compound FeO,He and the predicted water
helium compound He-H,O with anomalous atomic diffusion under high pressure. These results not only play
a leading role in the discovery of new paradigm on chemical bonding, but also make a substantial step for the
relevant researches in the fields of high-pressure physics, geoscience, and planetary science. This paper
mainly introduces the progress on helium compounds at high pressure, focuses on discussing the physical
mechanism of their stability, and provides prospects for future research on the design and discovery of new
helium compounds under high pressure.

Keywords: crystal structure prediction; high pressure; inert helium compounds
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