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The study of van der Waals (vdW) crystals under hydrostatic pressures helps to identify the nature of 
optical transitions [1, 2] and reveals interesting phenomena such as the semiconductor to 
superconductor transition or others. In the case of monolayers (or thin vdW flakes), we deal with a 
situation where such a layer is electrostatically attached to the substrate. This macro-scale 
electrostatic connection (vdW bindings in nanoscale) cannot be ignored in the study of these flakes 
under the high hydrostatic pressure. We have recently shown that exciton transitions in monolayer 
WS2 deposited on different substrates shift with very different pressure coefficients under the 
influence of hydrostatic pressure [3]. These results clearly show that vdW layers remain fully adhered 
to the substrate even for incommensurate systems (vdW/glass or vdW/diamond) upon compression 
conditions. Therefore, it is important to consider the substrate effect for any high pressure experiment 
on two-dimensional vdW materials, including exfoliated vdW flakes directly on the diamond anvil. On 
the other hand, the "stiff" connection between the vdW flake and the substrate can be used for the 
periodic strain generation in the vdW layers, including piezo-reflectance measurements when the vdW 
crystals are exfoliated directly onto the piezoceramic substrate. An example of room temperature 
piezo-reflectance (PzR) spectrum of MoS2 flake exfoliated on piezoceramic is shown in Fig. 1 together 
with photoreflectance (PR) and reflectance contracts (RC) spectrum for the same flake [4]. In this 
paper, I will present and discuss both the aspect of studying vdW flakes under hydrostatic pressure 
and piezo-reflectance measurements of vdW crystals. Both issues will be discussed in the context of 
electrostatic interactions (vdW interactions) between the vdW flake and the substrate. 
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Figure. 1. Room temperature RC, PR and PzR spectrum of MoS2 exfoliated on piezoceramic substrate. 


