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Table S1 Expected candidates of B-rich magnesium boride compounds (MgBx) produced due to 

insufficient Mg supply and their XRD peaks 
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Figure S1 Microscope image at the edge of the MgB2 film (left photo), and its depth profile 

analyzed by laser microscope (right image). Blue line in the photo represents the line for depth 

profile shown in the right image. 

 

 

Figure S2 Out-of-plane XRD pattern of the thin film fabricated via the one step PLD method 
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Figure S3 Out-of-plane XRD pattern of the film prepared using a sapphire substrate by the two-step 

PLD method. 

 

  

Figure S4 XRD patterns of as-deposited MgB2 film (upper) and the film treated with ion-exchange 

resin for 3 days (lower). The peak intensities in XRD patterns were normalized as that of the (200) 

face of a SrTiO3 (STO) substrate to be 100 %. Gray lines are raw data. Blue lines represent moving 

average of raw data. 
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Figure S5 XRD patterns of as-deposited MgB2 film and the film treated with formic acid. The peak 

intensities in XRD patterns were normalized as that of the (200) face of a SrTiO3 (STO) substrate to 

be 100 %. Gray lines are raw data. Blue lines represent moving average of raw data. 

 

 

Figure S6 The TOF-SIMS measurement rastered area image and depth profile observed by laser 

microscope. Blue line in the photo represents the line for depth profile shown in the right image. 
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Figure S7 TOF-SIMS analyses for B+ (a) and Mg+ (b) species in thin films. Red lines represent the 

profiles of the MgB2 film before ion-exchange treatment, while green lines represent the those of ion-

exchanged film using ion-exchange resin for 3 days. 

 

 

 

Figure S8 TOF-SIMS analyses for B+ (a) and Mg+ (b) species in thin films. Blue lines represent the 

profiles of the thin film after 3 h treatment in formic acid, while orange lines represent the those after 

2 days in formic acid. 
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Figure S9 TOF-SIMS analyses for C+. The green line represents the profiles of the film after 3 days 

treatment with resin, and blue and orange lines were the results of 3 h and 2 days with formic acid. 

 

 

Figure S10 FT-IR spectra of the commercial MgB2 powder (purple line) and that treated with formic 

acid (orange line). 
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Figure S11 AFM images of thin films and their line profiles (a: MgB2 thin film, b: ion-exchanged film 

by resin, c: ion-exchanged film by formic acid). 
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Figure S12 Microscope image at the edge of the film treated by ion-exchange resin (left photo), and 

its depth profile analyzed by laser microscope (right image). Blue line in the photo represents the line 

for depth profile shown in the right image. 

 


