5518 L 1 PEEREREFIR 2008 4F 6 A
Vol.18 Special 1 The Chinese Journal of Nonferrous Metals Jun. 2008

XEHRS: 1004-0609(2008)S1-0242-09

SMNEX S E AR E T EMRIEF RS

2T, BT, FAM, F #F
(Pra R Ak TERE, Kb 410083)

# E: ] CASTEP FE/F I HAFAINE T ASAMES W T 450 SR 220, T AN R R R 450 %% K&
IR . T Pk R T I B PR (DFT) R XS I U(GGA) 77, 1 PBE BRI T A Al o6
RIBIE. AEAFEE A R, fEREANE R, G 10.0 A1 20.0 GPa, AR AL G BARANE FALIT &, 14
F 4% k-point 2 [ AR SR BE 7N R385 03 SR B s, bl AT TR A e Y 2650 Ak R 19 S 2 AT — R R
AEE T H LR, SNEX AR AR A2 S e s WA M e T S, JERRARIR S 20 B 2 15% 0 20%, s T (e
Fie A A% R B v WAL R A/ M S 388 0 PR Bl 59 W FE AR /0N, T 71 T o e vy B 20 85 8 R e g VR LT L TH R 3T o D6
WHEEE, SR ARSI — e, JERFDERERR B0 A BN, BEAMNEIRRR, 4
FR) 75 B G W 7 TR S DAy T ) R AR K R A, SR 0 S S R AR R R S W . AR LR
FOR T H R B R A T e RO B R R R — 3

KRR AHLEE: MBTE; WM AR

PESES: 0645 XRRFRINAD: A

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 systems is increased with augment
of external stress, that is to 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 stress on 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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Table 1  Energy gap of k-point for first BZ under different external stresses (eV)

k-point for BZ sampling

External stress/GPa

k-point number Fractional coordinates 0 10 20
1 (0.000000  0.000000  0.500000) 6.033 777 6.304 362 6.905 405
2 (0.000000  0.000000  0.250000) 5.537 695 5.765 576 6.177 998
3 (0.000000  0.000000  0.000000) 5.3325% 5.533 404 5.868 054
4 (0.0000000  0.125000 0.000000) 5.493 546 5.710 062 6.067 782
5 (0.000000  0.250000  0.000000) 5.904 356 6.146 478 6.581 346
6 (0.000000  0.375000 0.000000) 6.454 299 6.660 126 7.200 649
7 (0.000000  0.500000  0.000000) 6.986 049 7.084 861 7.682 303
8 (=0.250000  0.500000 0.000000) 7.053 465 7.136 019 7.711 371
9 (=0.500000  0.500000 0.000000) 7.133 826 7.193 923 7.798 419
10 (—=0.500000  0.375000  0.00000) 6.900 743 7.046 553 7.847 479
11 (=0.500000  0.250000  0.00000) 6.527 759 6.761 431 7.711 110
12 (=0.500000  0.125000  0.00000) 6.243 393 6.528 017 7.424 453
13 (—=0.500000  0.000000  0.00000) 6.143 515 6.451 438 7.152 372
14 (=0.500000  0.375000  0.25000) 6.208 798 6.384 559 7.038 727
15 (=0.500000  0.000000  0.50000) 6.368 123 6.476 889 6.787 703
16 (—=0.500000  0.125000  0.50000) 6.454 318 6.525 104 6.755 609
17 (=0.500000  0.250000  0.50000) 6.700 198 6.769 263 6.890 389
18 (=0.500000  0.375000  0.50000) 7.012 849 7.043 210 7.239 069
19 (—=0.500000  0.500000  0.50000) 7.226 611 7.241 728 7.637378
20 (=0.250000  0.500000  0.50000) 7.203 998 7.233 669 7.907 650
21 (=0.000000  0.500000  0.50000) 7.184 529 7.227 334 7.919 806
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