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Abstract  
Elastic properties such as the Grüneisen parameter and Young’s modulus of multilayer 

graphene are systematically investigated. In-situ AFM and Raman bugle tests show that the 

apparent elasticity of graphene decreases as the number of layers increases, while our ab 

initio theoretical prediction shows almost no dependence on the number of layers. We find 

that such discrepancy is attributed to incomplete stress transfer across the graphene layers 

under typical experimental conditions. We have developed a comprehensive theoretical 

model that can better simulate the actual situations which is further developed from the 

model for bilayers suggested in Ref [1]. 
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Figure 1: Fig. 1. Optical and AFM images of multilayer graphene for this study. 
 

 

 

 

  


