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S1. Evaluation of X-ray transmission as a function of energy. 
 

 
Fig. S1 
Plots of calculated X-ray transmittances of SiC/Ti/Pt window (the solid line in red), 100-
nm-thick water through the window (the solid line in blue), and 100-nm-thick Ni film 
through the water (the solid line in black) as a function of photon energy. The SiC/Ti/Pt 
window consists of the 15-nm-thick Pt deposited on the 150-nm-thick SiC membrane via 
the 3-nm-thick Ti adhesive layer. The calculations were performed using parameters 
available from the website of the Center of X-ray Optics 
(https://henke.lbl.gov/optical_constants/). The dotted lines in red indicate the X-ray 
transmittances at the attenuation length at which the incident X-ray intensity decays to 
the (1/e)th of the initial value. 
  



S2. Estimation of thickness dependence of X-ray transmittance at O-K and Ni-L edges. 
 
 

 
Fig. S2 
Thickness dependence of calculated X-ray transmittances for (a) water and (b) a Ni film 
after passing through the window of 150-nm-thick-SiC membrane, 3-nm-thick Ti 
adhesion layer, and 15-nm-thick Pt electrode. The energies of X-ray were set to be 530, 
540, and 550 eV in the oxygen absorption edge region for water and to be 830, 840, and 
850 eV for the Ni absorption edge. The dotted lines in red indicate the X-ray 
transmittances at the attenuation length at which the incident X-ray intensity decays to 
the (1/e)th of the initial value.  
  



S3. Potential dependence of FY-XAS data of Ni L2,3-edge region in the positive direction 

 

Fig. S3 
Potential-dependent FY-XAS data of Pt/SiC in the Ni(SO3NH2)2 solution in the O K-edge 
in the absence (a) and presence (b) of EG and in the Ni L2,3-edge region in the absence 
(c) and the presence (d) of EG. The arrows indicate the direction of the potential changes. 
  



S4. Potential dependence of FY-XAS data of O K-edge region magnified around 532 eV 
 

 

 
Fig. S4 
Potential-dependent FY-XAS data of Pt/SiC in the Ni(SO3NH2)2 solution in the O K-edge 
in the absence (a) and presence (b) of EG and in the O K-edge region in the absence (c) 
and the presence (d) of EG. The arrows indicate the direction of the potential changes. 
 
  



S5. Potential dependence of peak intensity ratios in the Ni L2,3-edge region  

 

 
Fig. S5  
Potential dependence of peak intensities ratios at 851/853 eV (the filled circles in red) 
and 869/870 eV (the filled squares in black) (a) in the absence and (b) presence of EG. 
These plots are based on the data in Fig. 3c and 3d in the main text and Fig. S3c and 
S3d. The arrows indicate that the direction of the potential changes.  
 


