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Improved calculation of band gap of Bi,GaTaO; crystal with modified Becke-Johnson exchange potential
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Abstract
The electronic structure of Bi,GaTaO; is calculated by a modified Becke-Johnson exchange potential. The valence band

maximum is at N-point and the conduction band minimum is at Z-point. This means that Bi,GaTaO- is an indirect band gap

material. The valence band can be divided into two energy regions, which are from -10.0 to -8.2 eV (part-1) and from -7.1 to 0 eV

(part-11).  From the partial DOS analysis, it is found that the DOS in part-1 mainly consist of Bi 6s states and the DOS in part-II

mainly O 2p states. On the other hand, the conduction band consists of three energy regions, which are from 2.2 to 4.2 eV, from 4.2

to 6.1 eV, and above 6.1 eV. These energy regions (Part 11, 1V, V) are mainly constructed with Ta 5d, Bi 6p, O 2p, and Ga 4s states.

The optical properties of Bi,GaTaO- are calculated from spectral dependence of the complex dielectric function, &(o)= g/(®) +

ie;(w). A noticeable feature in &,(®) is a strong peak of zz component in the energy region below 4.7 eV than the case in xx

component.
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Table 1 #& A Mk
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o(1) x4 2.5199
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o(1) x4 2.5199
0@3) X2 2.5199
Ga- 0(3) X2 2.0539
o(1) x4 2.0539
Ta-  0(2) X2 2.0539
o(1) x4 2.0539
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Fig. 5 Bi,GaTaO; % i B 4% (S H e1(0) & HEH e2(0))
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