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Evolution of Raman Spectrum of graphene with thickness of SiO2 capping layer on Si substrate
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We have grown large-scale high-quality monolayer and bilayer graphenes with chemical vapor deposition (CVD) method, 
transferred them on SiO2/Si substrates, and studied their Raman spectrum evolution with the thickness of the SiO2 

capping layer experimentally and theoretically. We found that for monolayer and bilayer graphenes, the intensities of D, G, 
2D bands (ID, IG, I2D) and the intensity ratio of 2D band to G band (I2D/IG) oscillates as SiO2 thickness increases. Besides, their 
oscillation amplitudes vary with SiO2 thickness. Theoretically, we used the Fresnel’s equations based multi reflection model 
(MRM) to simulate the effect of SiO2 thickness on ID, IG, I2D, and I2D/IG. The result coincides with the experimental result. 
Besides, the simulated result in a wider range of SiO2 thickness shows that the oscillation amplitudes of all the band intensities 
present kind of beat feature. We also studied the effect of incident light wavelength on ID, IG, I2D, and I2D/IG. Our work has 
practical meaning in using the Raman footprints to identify the layer number of graphene on SiO2/Si substrate.
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