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Fig. S1 (a) an XRD pattern and an SEM image of the commercial SrTiO3 powder supplied 
from FUJIFILM Wako. 
 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. S2 XRD patterns of (a) SrTiO3:Al, (b) SrTiO3:Sc, (c) SrTiO3:Mg, (d) SrTiO3:Al,Sc, 
(e) SrTiO3:Al,Mg, and (f) SrTiO3:Sc,Mg samples. An XRD profile of SrTiO3 (ICSD 
56092) obtained by VESTA software1 was also shown as a reference. Asterisks (*) denote 
reflections of SrCO3 derived from the SrCl2 flux. 
 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. S3 Particle-size distributions of (a) SrTiO3:Al, (b) SrTiO3:Sc, (c) SrTiO3:Mg, (d) 
SrTiO3:Al,Sc, (e) SrTiO3:Al,Mg, and (f) SrTiO3:Sc,Mg samples. Insets of these 
plots indicate average diameters (Davgs) and their standard deviations (SDs) in a 
nanometer unit. 
 

  



 

 

 

 

 

 

 

 

 

 

 

 
Fig. S4 A photoemission yield (Y1/3)-energy (hν) plot of the SrTiO3:Sc,Mg sample.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. S5 Transmittance depth profiles of an SrTiO3 bulk crystal at various photon energies 
obtained from photoabsorption coefficients (αs) reported by Zollner et al.2 (a) 3.2 eV (365 
nm), (b) 3.4 eV (344 nm), (c) 3.8 eV (326 nm), and (d) 4.0 eV (310 nm). 
 
  



 

 

Table S1 Ratios of intensities of the photoabsorption at 10,000 cm–1 measured in O2 and 
H2O after a 100-μs delay relative to that measured in N2 

Sample IO2/IN2a) IO2/IH2Ob) 

SrTiO3:Sc,Mg 0.76 1.76 

SrTiO3:Al 0.81 1.36 
a) Ratio of the photoabsorption intensity at 10,000 cm–1 measured in O2 after the 100 μs delay relative 
to that measured in N2. 
b) Ratio of the photoabsorption intensity at 10,000 cm–1 measured in H2O after the 100 μs delay relative 
to that measured in N2. 
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