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# 1 AERET B ER

It F AR kAL AR

Ji

x ¥ z X ¥ z
Bil 0.5 0.5 0.057852 0 0 0.063315
Bi2 0.5 0.5 0.216179 0 0 0.214009
Til 0.5 0.5 0.5 0 0 0.5
Ti2 0.5 0.5 0.392972 0 0 0.384738
01 0.5 0 0 0.25 0.25 0
02 0.5 0 0.25 0.25 0.25 0.25
03 0.5 0.5 0.44865 0 0 0.443217
04 0.5 0.5 0.346172 0 0 0.328091
05 0.5 0 0.097565 0.25 0.25 0.106530
H1 0.5 0.5 0.320869 0.5 0.5 0.299164
H2 0.5 0.5 0.679131 0.5 0.5 0.700836

ZIKIYE%FH%?%TTE{E IXI}EI/I:\‘ E"J Castep
(cambridge serial total energy package )" # {441
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8044 L7 N S 59 &
#2  BTO fitis 85 @A AR
AR H AL PN JoE B el CES

a/nm 0.5463 0.5410 — —
a'/nm 0.5414 0.5413 0.5488 0.5645
b/nm 0.5463 0.5448 — —
b'/nm 0.5414 0.5414 0.5488 0. 5644
¢/nm 3.3294 3.2840 — —
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V/nm? 0.993858 0.967916 — —
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E/eV -42667.0572 - 42667. 2564 -42692.3518 -42691.6073
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Effect of hydrogen on ferroelectric properties of
Bi, Ti, O,, during forming gas annealing”
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Abstract

Degradation of Bi,Ti, 0, ferroelectricity during forming gas annealing is investigated by the first-principles method
based on the density functional theory( DFT) the generalized gradient approximation( GGA). We calculate the variations
of total energy with the displacement of Ti along the ¢ axis, electron density and total density of states in hydrogen-free and
hydrogenated models. The results show that the electron densities of Ti-O and Bi-O exhibit significant changes between the
Bi,Ti, 0,, ferroelectric phases for the hydrogenated and hydrogen-free cases, and the strong hybridization between H and O
is favorable to the formation of a convalent bond. The total energy of ferroelectric phase for the hydrogenated case is bigger
than that of paraelectric phase because hydrogen incorporation into the lattice has a direct effect on polarization pinning by
possibly forming a hydroxyl bond. This demonstrates that hydrogen introduction during forming gas annealing hinders the
phase transition of the Bi,Ti;0,, from tetragonal paraelectricity to orthogonal ferroelectricity, and electrical conductivity of

Bi,Ti,0,, is increased. This may be an important factor causing severe degradation of Bi,Ti,0,, ferroelectricity.
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