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Presentation of a geometrical-analytical method for investigation of
interlayer moduli in bilayer graphene sheets
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The aim of this study is to present a new geometrical-analytical method for determination of
Received 03 March 2015 tensile-compressive and shear moduli of van der Waals (vdWSs) interactions between graphene
Accepted 07 May 2015

layers based on the Lennard-Jones potential function. In this method a small flake of monolayer
graphene is slid on a large monolayer graphene substrate, and accordingly variations of vdWs
forces as well as interlayer shear and normal strains are recorded. It is assumed that the relative
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Bimergrapheme displacements of graphene layers are in such a way that they cause only linear strains and
Van der Waals interactions stresses, do not create a new bond, and do not break any bonds. Effects of various parameters,
Potential depth parameter chirality angle, stacking pattern, and potential depth parameter, are considered on values of

Shear modulus

g . interlayer moduli. Furthermore, close-form relations for interlayer moduli versus the potential
Tensile-compressive modulus

depth parameter are presented for ABA and AAA stacking patterns in both zigzag and armchair
directions. The results show a linear variation for the interlayer moduli versus the potential depth
parameter. It is also observed that the interlayer shear modulus in zigzag direction and the
tensile-compressive modulus for AAA stacking pattern are higher than those in armchair
direction and for ABA stacking pattern, respectively.
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1- AIREBO

2- GROMACS software

3- Dreiding force field

4- Density Functional Theory (DFT)

5- GAUSSIAN program package

6- Morse Potential function

7- Resonant Inelastic X-ray Scattering (RIXS)
8- Local Density Approximation (LDA)

9- Generalized Gradient Approximation (GGA)
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