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Density functional theory on characteristics of
TiB, (0001) surface
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Abstract: The geometry and electronic structure of two different TiB, (0001) surface were investigated by the method of
density functional theory. The results indicate that there will be no reconstruction phenomenon for both different TiB,
(0001) surfaces, while there will be obvious relaxation, especial for the B-terminated surface, in top-three layers. The
surface energies of the two kinds of surfaces are also analyzed. The results show that the surface energy of Ti-terminated

is lower in much wider range compared with that of B-terminated surface. So it can be believed that Ti-terminated surface

maybe the stable TiB, (0001) surface.
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Fig.1 Schematic view of supercells for TiB, (1120) surfaces

terminated with Ti(a) and with B(b) atoms, respectively
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Table 1 Lattice constant and form-energy of TiB,

Lattice constant/nm Form-energy

a b —Af/eV
Experiment™  0.302 6 0.322 8 3.405
This work 0.302 0 0.3222 3.251
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Table 2 Relaxation result of two TiB,(0001) surfaces

Expansion or contraction

Termination Interlayer

ratio/%
A12 _503
_ Ay 0.62
Ti
A34 _020
A45 0
AIZ _74
Ay 2.20
B
Ay 0.30
A45 _015
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Fig.2 Distributions of charge density (a) and charge density
difference (b) on (1120) surface of TiB, (Slab is B-terminated.
Solid and dash lines in Fig.(b) denote accumulation and

depletion of charge density in (1120) surface, respectively)

Table 3 Charge population of relaxation/unrelaxation’s TiB,(0001) surface

Layer Relaxation Unrelaxation
Termination Specy

No s p d Total s p d Total

1 Ti 241 6.41 2.66 11.48 2.44 6.43 2.64 11.51

Ti 2 B 0.92 2.65 - 3.57 0.92 2.64 - 3.56

3 Ti 1.88 6.19 2.75 10.81 1.88 6.18 2.74 10.80

1 B 1.03 2.41 - 3.44 1.03 2.37 - 3.40

B 2 Ti 1.87 5.96 2.71 10.54 1.91 6.02 2.68 10.61

3 B 0.93 2.65 - 3.58 0.93 2.66 - 3.59
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Fig.3 Distribution of charge density (a) and difference charge
density (b) on (1120) surface of TiB, (Slab is Ti-terminated.
Solid and dash lines in figure (b) denote accumulation and

depletion of charge in (1120) surface, respectively)
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Fig.4 Total dos of surfaces and bulk TiB,: (a) B-terminated

surface; (b) Ti-terminated surface; (¢) Bulk TiB,
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Fig.5 Relationships between work function and thickness of

two different surfaces
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