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Introduction 

Raman spectroscopy is a technique of 
choice for the study of carbon systems and 
especially graphene. It allows to measure 
very precisely the strain in a graphene layer, 
and even give information on the charge 
concentration in it. When graphene is 
submitted to very high pressure (GPa range) 
in a diamond anvil cell (Fig. 1), its strain is 
dicted by the substrate volume reduction by 
adhesion [1,2]. 

Figure 1. Scheme of high pressure 
experiments on graphene : (a) diamond 

anvil cell, (b) and (c) are the top and side 
view of the compression chamber, (d)  

photograph of the sample loaded in the cell 

In this work we have studied a sample made 
of two graphene layers on a substrate: the 
bottom layer is made of 12C, while the top 
layer is made of 13C. The isotopic labelling 
allows to follow the Raman bands of each 
layer independently at high pressure, giving 
information on the pressure transmitting 
medium (PTM) related effects. 

 

Results & Discussions 

We have used three pressure transmitting 
media (nitrogen, argon, and a 4:1 methanol-
ethanol mixture) in order to better 
understand the PTM impact. The pressure 
evolution of the G-bands Raman features 
are shown for nitrogen PTM on Fig. 2.  

Figure 2. Evolution of the Raman spectrum 
of the sample at high pressure 

For argon and nitrogen PTM, we have 
observed the mechanical decoupling 
between the layers, while for alcohol PTM, 
we suggest a “piezo-doping” effect.  

Conclusions 

The isotopically labeled bilayer graphene is 
a very sensitive system to probe and 
disentangle the different types of 
interactions between graphene-based 
ensembles and their environment. 
 
 [1] C. Bousige et al., Nano Lett. 17 (2017) 21 
 [2] D. Machon et al., J. Raman Spectrosc. 49 (2018) 121 


