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Study on Electronic Structure and Thermodynamic Properties of Cubic BN

ZHANG Shu-hua

( Management Center of Experiment and Teaching Resources Yibin University Sichuan Yibin 644007 China)

Abstract: Through ultrasoft plane-wave pseudopotential method of first-principle of density functional theory

crystal structure of BN is geometrically optimized and the obtained crystal lattice parameter is 0.3593nm. On the

basis of optimized structure and by calculation its energy gap is 4. 654 eV and it belongs to indirect wideband

energy gap semiconductor. Under zero temperature and zero pressure its elastic constant is C,; =804.6 GPa C,,
=161.2 GPa C,, =463.9 GPa and its elastic modulus By =375.7 GPa. According to approximation of Debye
Model and by calculation of elastic constants its Debye temperature is 1924. 8K its heat capacity is changing with

temperature and its heat capacity is close to Dulong—Peti limit under high temperature.
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