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Diamond quantum technologies are widespreading in different area of knowledge; like quantum sensing, quantum
computing, and quantum communications.

ST1 color center is a single photon emitter which was discovered in diamond nanowire. This center in diamond can be a
long-living solid-state quantum memory. There was a hint from experiments to verify this oxygen-vacancy complexes with
ab-initio calculations.

Introduction 

Defects are modeled in supercell contain 512 carbon atoms using vacancy and
oxygen substitution along [110] plane.
We use semilocal PBE and HSE06 hybrid functional.,
We calculated the singlet and triplet
spin state. The ZFS calculated.
370 eV plane-wave cutoff energy.

Method

We found the oxygen-vacancy complexes have a high-spin S = 1 ground state. The OCCV complex is a 
metastable defect that may occur in oxygen doped diamond. The OCCV complex is a near-infrared color 
center with specific ZFS and hyperfine constants that might be observed in photoluminescence and ESR 
techniques in oxygen doped diamond
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