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In 2015, superconductivity at 203 K was discovered in hydrogen sulfide at 155 GPa, and other hydrogen 

compounds are expected to have a potential of similar high critical temperature (Tc) superconductivity. In this 
study, I focused on hydrogen compounds of oxygen, a lighter chalcogen than sulfur, and explored the 
superconducting phases using first-principles calculations and genetic algorithm technique. I found a metallic 
HO2 compound with an orthorhombic Pnnm structure as a metastable phase. Calculated Tc value shows 4.97 
K at 200 GPa, which is slightly enhanced from that of pure solid oxygen, 1.30 K, owing to inclusion of 
hydrogen. However, unlike sulfur-hydrogen system, oxygen-hydrogen system shows no high Tc 
superconductivity in pressure range of at least 200-500 GPa because the s-orbitals of hydrogen little 
participates to the electronic states at Fermi level.
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