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Supplementary Figure S1 Measured and fitted Hard X-ray reflectivity (using Cu K source, E=8.047 keV) 9 

curves of the sample shown schematically in the inset. A carbon capping layer is deposited on the top of the 10 

sample to avoid the oxidation of the boron layer. The top inset shows the electron density profile (EDP) 11 

obtained from the best-fit HXR result. The best-fit result is obtained by considering Si, B and C as a single 12 

layer. No variations of EDP in these three layers, indicating that HXR is not sensitive to the Si/B and B/C 13 

interfaces due to the low electron density contrast (ideal       1.7% and        8.6 %). 14 
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Supplementary Figure S2 Measured R-SoXR profiles at the selected energies near the B K-edge of B2O3. 25 

The R-SoXR profiles (at the right hand side) show nearly an identical feature as the energy is tuned near the B 26 

K-edge of B2O3 although atomic scattering factor of B2O3 has a strong variation as shown in the figure at the left 27 

hand side. The shadowed region indicates the energy range over which the measured R-SoXR profiles were 28 

presented. This indicates that the absence of B2O3 in the film within the detection limit. The absence of B2O3 29 

may be due to the presence of the carbon cap layer at the top which prevents oxidation of the boron layer when 30 

the sample was exposed to the ambient condition. 31 
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Supplementary Figure S3 The measured and the fitted R-SoXR data at 190.7 eV demonstrating the sensitive 42 

of R-SoXR to atomic composition of the resonating atoms in a layered structure. All the structural parameters 43 

which were obtained from the simultaneous data fitting at different energies are kept fixed. Only the 44 

composition of the middle boron layer is varied by incorporating different percents of silicon into boron layer. 45 

As the atomic percent of boron varies in the middle boron layer, the reflectivity profiles undergo a strong 46 

modulation. The best-fit results show the presence of 25 percent of silicon in the middle boron layer. This may 47 

be due to diffusion of the silicon into the upper boron layer. Even a 5 % variation of resonating boron atoms 48 

from that of the best-fit value move the fitted profile significantly away from the measured curve. This indicates 49 

a high sensitive of R-SoXR for compositional analysis within a few atomic percent. 50 
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