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Abstract

The electronic structure of BasTasSisO,s was calculated using the generalized gradient approximation (GGA). The band gap of

BasTasSi,O,6 Was theoretically estimated to be 2.92 eV. Both of the upper valence and lower conduction bands mainly consist of Ta

5d and O 2p states, and these states are well hybridized. From the band calculation, it was found that excited electrons from the

valence band to the conduction band have a high mobility toward the c-axis of the crystal. Furthermore, the theoretical refractive

index of BasTasSisOz Was calculated to be 1.77 from the complex dielectric function.
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Figure 1 BasTasSisOz% i fb it

Table 1  Wyckoff i & & Jii 7 FEA%

JEF- FA B JEFJFERE (X, Y, 2)
Ba 30 0.595 0 0.5
Ta 6i 0.242 0 0.239
Si 4h 0.333 0.667 0.207
0(1) 2c 0.333 0.667 0
o) 3f 0.314 0 0
(0])} 6i 0.809 0 0.242
0(4) 121 0.5 0.174 0.279
O(5) 39 0.208 0 0.5
Table 2 F{7BfR & f & HHAE
BLALBIAR A HERE /A
Ba-O(4) x 4 2.729
Ba-O(3) x 2 2.773
Ba-O(4) x 4 3.123
Ba-O(3) x 2 3.157
Average 2.939
Ta-0(2) 1.959
Ta-O(3) x 2 1.989
Ta-0O(5) 2.042
Ta-O(4) x 2 2.075
Average 2.021
Si-O(4) x 3 1.570
Si-O(1) 1.601
Average 1.578
Figure 2 121, JREBEEXEZ R LTS, N> NitH
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Table3 ARVERE
VBM CBM
m* 5.02m 0.46m

m =9.109x10 kg
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