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Table S1 Molar ratio of (a) Y, Bi, and F for Y2(O,F)2Bi and (b) Y, Bi, and Li for Y2O2Bi:Li measured 

by ICP-MS and IC. 
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Table S2 Summary of crystal structural data and superconducting transition temperature (Tc) for (a) 

Y2(O,H)2Bi, (b) Y2(O,F)2Bi, and (c) Y2O2Bi:Li (Rwp: R-factor, Re: expected R-factor, S: goodness-of-

fit indicator). 
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Chemical composition analysis of Y2(O,H)2Bi by SEM-EDX 

The inner wall of quartz tube was considerably covered by yellowish deposit after the synthesis 

of Y2(O,H)2Bi (xH = 1.0) (inset of Fig. S1a). Figure S1a shows EDX spectrum of the inner wall after 

the synthesis of Y2(O,H)2Bi (xH = 1.0), representing that the specimen was composed of Ca in addition 

to Si and O from the quartz tube. In scanning electron micrograph of the Y2(O,H)2Bi (xH = 1.0), three 

kinds of crystal grains were observed with color of gray, black, and white (Fig. S1b). In EDX mapping 

images (Figs. S1c–S1e), Y, O, and Bi signals were almost homogeneously distributed in the gray area, 

corresponding to Y2O2Bi phase. In addition, intense Y and Bi signals were observed in the black and 

white area, indicating the presence of Y2O3 and Bi impurity phase, respectively. Intense Ca signal 

was observed in the white area where intense Bi was also observed. EDX spectra in selected small 

areas show that Ca was only detected in the Bi-rich white area (1, 2, 3 in Fig. S1b), indicating that 

the presence of Y-O-Bi, Y-O, and Bi-Ca phases (Fig. S2), respectively, corresponding to Y2O2Bi, 

Y2O3, and Bi (mixed with Ca) phases evaluated from the Rietveld analysis (Fig. 1 and Table S2). 

Accordingly, Ca was not incorporated in Y2O2Bi phase, but was incorporated in Bi impurity phase 

and evaporated on the quartz tube. These XRD and EDX results of Y2(O,H)2Bi indicate that CaH2 

served as H dopant for Y2O2Bi.  
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Figure S1 (a) Energy dispersive x-ray (EDX) spectrum for inner wall of quartz tube after synthesis 

of Y2(O,H)2Bi (xH = 1.0). Inset shows the photograph of the quartz tube. (b) Scanning electron 

micrograph of Y2(O,H)2Bi (xH = 1.0). The EDX mappings for (c) Bi, (d) Ca, (e) Y, and (f) O. 
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Figure S2. EDX spectrum of Y2(O,H)2Bi (xH = 1.0) measured at (a) area 1, (b) area 2, and (c) area 3 

in Fig. S2a. The areas 1, 2, and 3 are considered to correspond to Y2O2Bi, Y2O3, and Bi (mixed with 

Ca).  
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Figure S3 (a), (b) X-ray diffraction patterns and their Rietveld analysis for Y2(O,H)2Bi (xH = 0, 0.4, 

respectively. (c), (d) X-ray diffraction patterns and their Rietveld analysis for Y2(O,F)2Bi (xF = 0.1, 

0.2). (e)–(g) X-ray diffraction patterns and their Rietveld analysis for Y2O2Bi:Li (xLi = 0, 0.5, 1.0), 

respectively. 
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Figure S4 Temperature dependence of magnetic susceptibility for (a) Y2(O,H)2Bi (xH = 0), (b) 

Y2(O,H)2Bi (xH = 1.0), (c) Y2(O,F)2Bi (xF = 0.1), and (d) Y2O2Bi:Li (xLi = 1.0). ZFC and FC represent 

zero field cooling and field cooling, respectively. It is noted that the superconducting volume fraction 

over unity was caused by using the theoretical density of Y2O2Bi for the calculation. 


