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Fig. 1 (a) Crystal structure of H,S (The large and small balls represent sulfur atoms and hydrogen atoms, respectively.);

(b) magnetization measurements of H,S at 155 GPa under zero-field cooling (ZFC) and 20 Oe field cooling (FC) %
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Fig. 2 Crystal structures of the clathrate superhydrides MH, (a), MH, (b), and MH,,(c) (M represents alkaline earth or
rare earth metal atoms. The large and small balls represent metal atoms and hydrogen atoms, respectively.)[*?;
(d) resistance measurements on clathrate LaH,, in the pressure range of 135-150 GPa*! (The inset shows
the relationship between superconducting transition temperature and pressure!”)
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Fig.3 Typical hydrogen-rich superconductors that have been experimentally synthesized
(Structures of the hydrogen-rich superconductors marked in red contain atomic hydrogen.)
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Hydrogen-Rich Superconductors with High Critical
Temperature under High Pressure

CHEN Yingi, WANG Hongbo
(State Key Laboratory of Superhard Materials, College of Physics, Jilin University, Changchun 130012, Jilin, China)

Abstract: Since the discovery of 4.2 K superconductivity in mercury, the search for room-temperature
superconductivity has been a hot topic in the field of condensed matter physics. In recent years, scientists
have discovered a series of high-temperature superconductivity, represented by covalent H,S
(superconducting transition temperature 7,.=203 K) and ionic LaH,, (7,=250 K) and CaH, (7,=215 K) under
high pressures. These works have successively broken superconducting temperature records, opening a new
era in search for room-temperature superconductivity in hydrogen-rich compounds. This paper focuses on
the progress of theoretical prediction, experimental synthesis, and characterization in binary and ternary
hydrogen-rich superconductors with high critical temperature under high pressure. Furthermore, it addresses
the challenges and potential avenues in the quest for room-temperature superconductors in hydrogen-rich
compounds.

Keywords: high pressure; hydrogen-rich superconductor; crystal structural prediction; diamond anvil cell
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