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Abstract : The structure of CulnSy crystal at 0 GPa was successfully predicted by using the CALYPSO software in F RSS

developed particle swarm optimization algorithm. The result shows that the CuInS> crystal under atmospheric
pressure is a tetragonal crystal system, and its space group is I-42 d. The elastic constant matrix of the CulnS> crystal

was calculated, and the obtained elastic constant meets the mechanical stability conditions of the crystal. On the basis  * EREH
of the elastic constant, the volume modulus, young's modulus and shear modulus were calculated. Finally, the hybrid b RBE
functional method was used to calculate the band structure of CuIlnS and projection state density, respectively. The

results show that the CulnS» crystal is a direct band gap semiconductor with a band gap of 1.22 eV. In order to
further analyze the properties of the CulnS> crystal, the charge density and electron local function were calculated.
The results show that the Cu bonding process in CulnS» has charge transfer, the covalent bonding is between Cu atom
and S atom and the ionic bonding is between In atom and S atom.
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