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Table S1. Thermodynamically expected fluorination–defluorination potentials of several materials 

and calculated cell voltages and one-third of theoretical energy densities of several combinations of 

cathode and anode. 
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Figure S1. a) Illustration of the pre-treatment of the LaF3 substrate for EBSD analysis.  The raw 

LaF3 surface was etched by Ar for obtaining a very smooth surface.  b) SEM image of the pre-

treated LaF3 surface.  The etched surface and EBSD analysis area are indicated by green and 

yellow, respectively.  c) Crystal orientation mapping analysed by EBSD.  Because there is no 

grain boundary of the LaF3 substrate, the crystal orientation map was given by only one colour in a 

relatively wide area of 500 m2.  This indicates that the LaF3 substrate used in this study is a 

single crystal. 
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Figure S2. Experimental (upper left) and simulated (upper right) ED patterns collected from cross 

section of Cu half-cells with various charge states.  Miller indexes are also shown in the simulated 

ED pattern.  Italic numbers shown in the experimental ED pattern indicate the analysed points or 

areas as shown in Figure 3 in the text.  The assumed crystal structure for simulation is shown in 

the lower right.  Three sets of d-spacing values calculated from experimental ED pattern and 

determined by simulation are shown in lower left.  All sets of d-spacing values were almost 

identical, indicating that the assumed crystal structure is true.  
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Figure S2. continued 
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Figure S2. continued  
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Figure S3. Experimental (upper left) and simulated (upper right) ED patterns collected from the 

cross section of LaF3 half-cells with various charge states.  Miller indexes are also shown in the 

simulated ED pattern.  Italic numbers shown in experimental ED pattern indicate the analysed 

points or areas as shown in Figure 5 in the text.  The assumed crystal structure for simulation is 

shown in the lower right.  Three sets of d-spacing values calculated from the experimental ED 

pattern and determined by simulation are shown in lower left.  All sets of d-spacing values were 

almost identical, indicating that the assumed crystal structure is true.  
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Figure S3. continued 
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Figure S3. continued   
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Figure S3. continued 
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Figure S3. continued 
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Figure S3. continued  
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Table S2. Detailed conditions for the sputtering of thin-film electrodes. 

 

 

 

 

 

 


