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SUMMARY 
Pushkarchuk Vadim Alexandrovich

STRUCTURE, ELECTRONIC AND SPIN PROPERTIES OF 
NANOSCALE DIAMONDS CONTAINING NV-CENTERS

Keywords: nanodiamond, NV-center, electronic structure, spin properties, 
hyperfme interaction constants, EPR parameters, quantum computer, quantum-chemical 
calculations, DFT method.

Objective of the research: to establish the structural features and regularities in 
the fundamental electronic and spin properties of defect-free nanodiamonds and 
nanodiamonds containing «nitrogen-vacancy» (NV-centers) defects depending on their 
size, as well as bulk and surface structure.

Methods of investigation: quantum-chemical simulation within density 
functional theory (DFT).

The results obtained and their novelty. By means of quantum-chemical 
simulation the structural features, fundamental electronic and spin properties of defect- 
free nanodiamonds and nanodiamonds containing NV-centers with the number of 
carbon atoms from 35 to 86 are established. For the first time in the cluster 
approximation isotropic and anisotropic constants are calculated, as well as the tensor of 
the hyperfme interaction of unpaired electrons of a NV-center with the nuclei of 
isotopes 13C in passivated with hydrogen and non-passivated nanodiamond containing 
NV-centers. It is shown that in passivated nanodiamonds it is possible to organize 
quantum computation on the first and third neighbors of NV-centers, as well as on the 
atoms form ing specified surfaces of such structures. Non-passivated nanodiamonds 
allow for quantum calculations involving atoms which form fullerene-like shell.

Recommendations for application. The results obtained on the spin 
characteristics of the passivated and non-passivated nanodiamonds containing NV- 
centers are recommended to use for design of components of quantum information 
processing systems, as well as in quantum optics for design of single-photon sources 
and light sources of near-field spectroscopy.

The established regularities of changes in the spin properties of the nanodiamonds 
with respect to on the size and structure of the surface are recommended to consider at 
the development of technologies for formation of such structures, at the performing and 
interpretation experiments with near-surface centers for development of a scalable 
quantum computer, as well as at field magnetometry using single NV-centers.
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