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Table 1 Comparison of our calculated TiN,_, lattice parameter
dependence on N vacancy concentration X with theoretical and
experimental data from available literature.
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METHODS / SETTINGS CONCLUSION

Ab-initio method: Density Functional Theory (DET) We determined surface energies of 8 crystallographic planes in TIN
within Cambridge Serial Total Energy Package (CASTEP) code by means of the ab-initio simulation method of DFT with GGA-PBE
Exchange-correlation energy functional: generalized gradient exchange-correlation functional. The most stable is (100).
approximation functional (GGA) in Perderw, Burke and Ernzerhof (PBE) Comparing with available published data for (100), (110) and (111)

parametrization, surfaces, our calculations are In very well agreement. Linear
Energy cut-off: 360 eV (convergence of 0.02 eV per atom). ’ y g :

Monkhorst-Pack k-point grid: 8 x 8 x 8 (convergence of 0.01 eV per decrease of lattice parameter with increasing N vacancy

atom) concentration Is observed and the linear regression of those data Is
o Calculated energy dependences on lattice parameter were fitted by possible up to 80 % of vacancies presence. From this point, it is

BirCh'M“maghifl_?q“atio” of state reasonable to expect the formation of hexagonal phase of TiN,.,
R E— t k.t':mpu:f ~917.58- —— X < 0.2. We have reached excellent correspondence with 3
917 66- —— B-MEOSfit theoretical and 4 experimental published literature data and
_917.741 extended lattice parameter dependence on the full range of nitrogen

917 82 vacancies with very good linear fit regression.
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