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  New IT are used  
in our own program 

MPI programming interface 

allows to organize computing 

clusters; 

NVidia CUDA technology 

allow to perform calculations 

calculations on display 

adapters.  

 
 
 

 

 

Implementation of Platform 

in Python and C ++; 

Mercurial Version control system. 

http://nanokvazar.ru/ 

Computational methods 
Self-consistent charge density 

functional tight-binding (SCC-DFTB) 

Molecular dynamics (MDTB) 

Hybrid methods: course-grained 

(CG)/molecular mechanics (MM); 

quantum method (QM)/MM 

 
 

 

 



  
Applications of the parallel program 

Simulation of micro-and nano-devices; 

Virtual testing of nanodevices to determine their 

technical parameters; 

Virtual testing of technologies for new materials; 

Study of the physical and mechanical 

properties of the element base in devices of 

micro-and nanoelectronics.  

 

http://nanokvazar.ru/ 

 
 
 

 

 



The local stress field of the atomic grid of nanostructures: 
original method (Olga Glukhova and Michael Slepchenkov //Nanoscale, 

2012, 4, 3335–3344)   
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Destruction of the structure of 

bamboo-like CNT during  

the increase of the temperature 

O.E. Glukhova, I.V. Kirillova, A.S. 

Kolesnikova, E.L. Kossovich, G.N. 

Ten  

 // Proc. of SPIE. 2012. Vol. 8233. P. 

82331E-1-82331E-7. 
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The absorption of H-atom 

on the atomic network  
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The influence of a curvature on the properties of 
nanostuctures 

Olga Е. Glukhova, Michael M. Slepchenkov Influence of the curvature of deformed graphene nanoribbons on their 

electronic and adsorptive properties: theoretical investigation based on the analysis of the local stress field for an 

atomic grid // Nanoscale 2012. Issue 11. Pages 3335-3344. DOI:10.1039/C2NR30477E. 
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The total energy of the structure depends on the 
distance between the hydrogen atom and the 

carbon atom. (The  dashed line is the interaction of 

the hydrogen atom with planer 
graphene nanoribbon; the solid line is the 

interaction of the hydrogen atom from wave-like 
graphene nanoribbon) 









The compression process of bi-layer 

graphene 



Investigation of the one-layer graphene plate  



Nanotorus  

 

 

(m,n) D, nm Rtube, 
nm 

atoms 

(10, 10) 20 1 8192 

(13, 0) 20 1 7800 

(10, 6) 20 1 7872 

(m,n) Etotal, eV GPa 

(10, 10) -61004.19 0.85 

(13, 0) -58073.51 0.51 

(10, 6) -58601.96 0.93 









 
Destruction of the torus 

 



 
Deformation of the tube during the extension 

 
 



 
The area of the tube with the maximum of the 

deformation 

 





 
(10, 10) 

 

Change in the energy of the torus in extension 

(13?0) 

 
(13, 0) 

 

 
 (10, 6) 

 



 
One defect in the atomic cage  of the nanotorus (10, 6) 
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