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Fig. 1 Period table for binary polyhydride superconductors reported by experiments!*>"!
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Fig.2 (a) Temperature dependence of resistance measured under high pressure for two calcium polyhydride samples (The inset show
the derivative of resistance over temperature. )'®; (b) resistance versus temperature measured under different magnetic field for
sample 2" (c) scheme of crystal structure of CaH (The H atoms occupy the T-site and form H,, cage.)
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Fig. 3 (a) Temperature dependence of upper critical field for CaH, sample and its GL fit (The inset shows the linear fit for
the u,H(T) data.)"'®; (b) x,H(T) data for the common superconductors and polyhydride superconductors of CaH, and LaH,,**!
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Fig. 4 (a) Temperature dependence of resistance measured under high pressure for lutetium polyhydride sample
(The inset shows the derivative of resistance over temperature.)®”; (b) temperature dependence of upper critical
field for lutetium polyhydride sample and its GL fit (The right-upper inset is the resistance curves measured
under different magnetic field, and the left-lower inset shows the linear fit for the u,H(T) data.) ™"
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Fig. 5 (a) The in-situ high pressure synchrotron X-ray diffraction pattern measured of lutetium polyhydride sample and
its refinement under 185 GPa”®”; (b) scheme of crystal structure of Pm3n phase of Lu,H,, and its H,, and H,, cages
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Fig. 6 (a) Temperature dependence of resistance measured at 184 GPa for antimony polyhydride sample (The left-upper inset
shows the derivative of resistance over temperature, the left-lower inset shows the zero resistance at low temperature, and
the right inset is the scheme of crystal structure of P6,/mmc phase of SbH,.)'); (b) temperature dependence of upper
critical field for antimony polyhydride sample and its GL fit (The right-upper inset is the resistance curve measured
under different magnetic field, and the left-lower inset shows the linear fit for the y,H(T) data.)!"")
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Fig. 7 (a) The temperature dependence of resistance of hafnium polyhydride sample measured at 243 GPa (The inset shows
the derivative of resistance over temperature.) **; (b) temperature dependence of upper critical field of hafnium
polyhydride sample and its GL fit (The right-upper inset is the resistance curves measured under different
magnetic field, and the left-lower inset shows the linear fit for the u,H(T) data.)
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Fig. 8 (a) The in-situ high pressure synchrotron X-ray diffraction pattern measured under 206 GPa for hafnium
polyhydride sample and its refinement™"; (b) scheme of crystal structure of C2/m phase of HfH,,
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Abstract: Recently, the experimental reports on near room temperature superconductivity of polyhydrides

have attracted great attentions, and the theoretical and experimental exploration of new hydrogen-rich

superconductors have become a research hotspot in the field of superconductivity. In this paper, we will give

a detailed introduction to the experimental progress of binary polyhydride superconductors base on our

works.
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