
P3.21              Nanodiamonds

182

Electronic and elastic properties of diamond films with 

nanometer thickness

Sorokin P.V.*
1
, Chernozatonskii L.A.

2
, Avramov P.V.

3
, Kvashnin A.G.

1,4

1
Technological Institute for Superhard and Novel Carbon Materials,

142190 Troitsk, Moscow region, Russia 
2
Emanuel Institute of Biochemical Physics, Russian Academy of Sciences,  

Moscow, 119334, Russia 
3
Advanced Science Research Center, Japan Atomic Energy Agency,  

Tokai, Ibaraki319-1195, Japan 
4
Moscow Institute of Physics and Technology (State University),  

Dolgoprudny, Moscow region, 141700, Russia 

*e-mail: PBSorokin@gmail.com  

The graphene as two-dimensional material has attracted attention from the 

scientific community long before experimental fabrication. The first theoretical 

study of graphene is dated 1946, when the remarkable band structure of “Dirac 

cones” has been studied. First experimental observation of free standing 

graphene in 2004 [1] initiated the comprehensive study of this material. 

Hydrogenation of graphene enlarges its potential application in 

nanoelectronics. Regular adsorption of hydrogen atoms changes graphene 

electronic structure and opens the band gap depending upon the distance 

between hydrogen regions. Total hydrogenation of graphene changes the nature 

of electronic states due to changing of sp
2
 hybridization of C-C bonds to sp

3
 one 

and opens the dielectric band gap. Such two-dimensional insulator was called as 

graphane. Graphane is an offspring of graphene along with graphene 

nanoribbons and carbon nanotubes. The other type of carbon bonding opens a 

new way for developing of two-dimensional carbon based materials.

Graphane is the first member in a series of sp
3
 bonded diamond films with 

nanometer thickness (or diamanes) consist of a number of adjusted 111

oriented layers which display unique physical properties. The consequent study 

of graphene, graphane and proposed diamanes can be considered as bottom-up 

nanotechnological approach opposite to ordinary top-down paradigm. The main 

goal of this work is to study diamane physical properties. We consider diamanes 

with different thickness; we investigate their stability and compare them with 

known data for sp
3
-hybridized hydrocarbon clusters. We study the elastic 

properties of the structures and obtain phonon dispersion, wave velocities and 

elastic constants. Finally we discuss possible ways to synthesize the structures.  
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