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Abstract:

The structural, vibrational, elastic, electronindamagnetic properties of CaX (X = C, N)
compounds in different phases are studied usisgghinciples calculations based on spin polarized
density functional theory within the generalizecddjent approximation (GGA-PBEsol) and the
modified Becke-Johnson approach (mBJ-GGA-PBEsal)tiie exchange-correlation energy and
potential. From the various phases of CaC and GaiNpounds considered, which are rock-salt
(NaCl), CsCl, zinc blende (ZB), NiAs- and WZ-typeexagonal, tetragonalP4/nmn), and
orthorombic Pnmg phases, we obtained that NaCl and CsCl phasethar®west energies as a
function of volume for CaN and CaC compounds, repely. The ferromagnetic phase is
energetically favored with respect to the non-mégrnghase in CaN and CaC compounds, except
for the CsCl and tetragonal phases in the CaC cantporhe calculated elastic properties for the
NaCl, ZB and WZ phases show that they are elabtistdble. Considering the phonon dynamics of
CaN and CaC compounds in the NaCl, ZB and WZ phase®bserved that CaC compound in the
NaCl and ZB phases is dynamically stable due toabsence of imaginary modes in phonon
dispersion. However, CaN compound is dynamicallgtaiole in all considered phases. From
electronic band structure and density of statedy @ad CaC compounds show half-metallic
behaviour in NaCl and ZB phases. The half-metaltid magnetic character found in CaN and CaC
compounds is attributed to the presence of spiarjzeld 2 orbitals of the nitrogen and carbon
atoms, respectively. We found that CaN and CaC comgs are half-metallic ferromagnets with
magnetic moment of ig and 2ug per formula unit, respectively. Using GGA-PBEsnIBJ-GGA-
PBEsol), our calculated half-metallic (HM) gaps foaN and CaC compounds, are respectively,
0.003 eV (1.33 eV) and metallic (0.85 eV) in theO\Nahase, and 0.74 eV (1.94 eV) and 0.84 eV
(1.95 eV) in the ZB phase.
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