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Electronic structure and optical properties of gibbsite crystal under different external
stress

WU Zheng-ping, CHEN Qi-yuan, YIN Zhou-lan, LI Jie

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Electronic structure and optical properties of gibbsite under different external stresses were calculated using
CASTEP program. The effects of external stress on bond structure, DOS and optical properties were analyzed. The
calculation results indicate that the bond structure under higher external stress, such as 10.0 and 20.0 GPa, is more different
than that under lower external stress, and the energy gap of every k-point of systemsis increased with augment of external
stress, that isto say, the external stress may have some effect on optical properties. The effect of external stress on DOS of
the lowest energy group is very distinct, and the reduction is 15% and 20% respectively. The reduction of the energy group in
which valence band locates, is |less than the lowest energy group relatively, and there is hardly any effect of external stresson
the highest energy group. The calculation results of optical properties indicate that with the increase of external stress, the
energies of the main reflectivity and absorption peaks are increased, and the corresponding reflectivity and absorption




coefficient are increased distinctly. The effect of external stress on dielectric function and conductivity is consistent with the
effect on absorption spectrum.
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