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Among different experimental tools, Raman spectroscopy being a fast, convenient, and nondestructive 

technique, is one of the most successful and widely used for investigating the electronic and structural properties 

of 2D materials and van der Waals heterostructures [1]. 

In this work, we used confocal Raman microscopy to demonstrate that the strain and carriers concentration 

variation in graphene/hBN may enhance the intensity of the G and 2D peaks ratio (I2D /IG) compared to 

uncovered by hBN graphene area. In particular, using the hot pick-up technique [2], [3], the bilayer sandwiches 

based on mechanically exfoliated graphene and hBN flakes with a range of thinness from 20nm to 100 nm were 

fabricated and transferred on 

SiO2/Si substrate using a 

homemade micromanipulator 

and optical microscope. To 

enhance the optical contrast of 

single-layer graphene, the 

thickness of the SiO2 layer was 

chosen 100 nm [4]. In addition, 

the thickness of the top hBN 

layer and the number of local 

blisters between layers in 

obtained hBN/graphene 

structures were monitored by 

atomic force microscopy.  

According to our 

experimental data (fig. 1), the 

measured intensity ratio I2D/IG value increases up to 2 times when graphene is covered with hBN. Based on the 

vector analysis method [5], it has been demonstrated that such an effect can be associated with (i) decreasing of 

the graphene doping level and (ii) compressive strain of graphene sheet under hBN. The obtained results 

correspond well with our theoretical prediction and can be used for future monitoring of graphene-based device 

fabrication processes and devices’ quality for research and industrial applications. 
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Fig. 1. (a) Optical image of hBN/graphene bilayer on SiO2/Si substrate. (b) Raman map of 
the hBN peak intensity (1366 cm-1). (c), (d) Intensity ratio I2D/IG maps collected with 

λ=473 nm and 532 nm, respectively. Raman spectra collected from different points shown in 

(e). 


