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 Highlights of Research: 
 
¯ Discovery of metastable diamene by pressurizing two-layer epitaxial graphene grown on SiC(0001), 

presenting a stiffness upon indentation similar/larger than bulk diamond and an increase in 
hardness of bare SiC of 30%. The associated 2L-graphene/SiC toughness also increases by 10-15% 
compared to bare SiC. 

¯ Discovery of sp2 - sp3 phase transformations in 2D materials such as graphene and h-BN. 
¯ Demonstration of the first Å-Indentation (ÅI) measurements to measure the stiffness (up to 1 TPa) of 

ultra-thin (down to 1 atomic layer) films on substrates. 
¯ Demonstration of the first measurements of interfacial transverse shear modulus of an atomic layer 

on a substrate. 
¯ Demonstration of a universal inverse relationship between nanoscale friction and interfacial atomic 

shear modulus. 
¯ First measurement by ÅI of the stiffness of Q-Carbon nano-filaments. 
¯ Discovery of an oscillatory behavior in friction forces and work function values for even and odd 

number of layers in polycrystalline MoS2 films, associated to the oscillatory piezoelectricity of the 
grains. 

¯ First measurements of the transverse inter-layer elasticity of 2D materials. 
¯ First Studies of the friction properties of individual nanotubes. 
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