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Other compounds with this structure
DyBO3, ErBO3, EuBO3, GdBO3, HoBO3, LuBO3, SmBO3, YBO3, YbBO3

• (Newnham, 1963) found two possible structures for TmBO3 and YBO3:

– A compact hexagonal cell with partially disordered boron and oxygen atoms, and

– this structure, which has a larger hexagonal cell but completely ordered atoms.

• There are several problems with this structure:

– The ICSD entry 27942 places this structure in space group P6c2 #188 even though the positions are such that the
structure can be resolved in the higher symmetry P63/mcm space group, and

– the positions of the O I atoms are such that the O-O distance is less than 1Å.

– The ICSD entry gives what seem to be reasonable O-O distances, so we use those coordinates, using AFLOW to
transform the structure into space group P63/mcm.

.

Hexagonal primitive vectors

a1 = 1
2a x̂−

√
3
2 a ŷ

a2 = 1
2a x̂ +

√
3
2 a ŷ

a3 = c ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = 0 = 0 (2b) Tm I

B2 = 1
2 a3 = 1

2c ẑ (2b) Tm I

B3 = 1
3 a1 + 2

3 a2 = 1
2a x̂ +

√
3
6 a ŷ (4d) Tm II

B4 = 2
3 a1 + 1

3 a2 + 1
2 a3 = 1

2a x̂−
√
3
6 a ŷ + 1

2c ẑ (4d) Tm II

B5 = 2
3 a1 + 1

3 a2 = 1
2a x̂−

√
3
6 a ŷ (4d) Tm II

B6 = 1
3 a1 + 2

3 a2 + 1
2 a3 = 1

2a x̂ +
√
3
6 a ŷ + 1

2c ẑ (4d) Tm II

B7 = x3 a1 + 1
4 a3 = 1

2ax3 x̂−
√
3
2 ax3 ŷ + 1

4c ẑ (6g) B I

B8 = x3 a2 + 1
4 a3 = 1

2ax3 x̂ +
√
3
2 ax3 ŷ + 1

4c ẑ (6g) B I

B9 = −x3 a1 − x3 a2 + 1
4 a3 = −ax3 x̂ + 1

4c ẑ (6g) B I

B10 = −x3 a1 + 3
4 a3 = − 1

2ax3 x̂ +
√
3
2 ax3 ŷ + 3

4c ẑ (6g) B I

B11 = −x3 a2 + 3
4 a3 = − 1

2ax3 x̂−
√
3
2 ax3 ŷ + 3

4c ẑ (6g) B I

B12 = x3 a1 + x3 a2 + 3
4 a3 = ax3 x̂ + 3

4c ẑ (6g) B I

B13 = x4 a1 + 1
4 a3 = 1

2ax4 x̂−
√
3
2 ax4 ŷ + 1

4c ẑ (6g) O I

B14 = x4 a2 + 1
4 a3 = 1

2ax4 x̂ +
√
3
2 ax4 ŷ + 1

4c ẑ (6g) O I

B15 = −x4 a1 − x4 a2 + 1
4 a3 = −ax4 x̂ + 1

4c ẑ (6g) O I

B16 = −x4 a1 + 3
4 a3 = − 1

2ax4 x̂ +
√
3
2 ax4 ŷ + 3

4c ẑ (6g) O I
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B17 = −x4 a2 + 3
4 a3 = − 1

2ax4 x̂−
√
3
2 ax4 ŷ + 3

4c ẑ (6g) O I

B18 = x4 a1 + x4 a2 + 3
4 a3 = ax4 x̂ + 3

4c ẑ (6g) O I

B19 = x5 a1 + z5 a3 = 1
2ax5 x̂−

√
3
2 ax5 ŷ + cz5 ẑ (12k) O II

B20 = x5 a2 + z5 a3 = 1
2ax5 x̂ +

√
3
2 ax5 ŷ + cz5 ẑ (12k) O II

B21 = −x5 a1 − x5 a2 + z5 a3 = −ax5 x̂ + cz5 ẑ (12k) O II

B22 = −x5 a1 +
(
z5 + 1

2

)
a3 = − 1

2ax5 x̂ +
√
3
2 ax5 ŷ + c

(
z5 + 1

2

)
ẑ (12k) O II

B23 = −x5 a2 +
(
z5 + 1

2

)
a3 = − 1

2ax5 x̂−
√
3
2 ax5 ŷ + c

(
z5 + 1

2

)
ẑ (12k) O II

B24 = x5 a1 + x5 a2 +
(
z5 + 1

2

)
a3 = ax5 x̂ + c

(
z5 + 1

2

)
ẑ (12k) O II

B25 = x5 a2 −
(
z5 − 1

2

)
a3 = 1

2ax5 x̂ +
√
3
2 ax5 ŷ − c

(
z5 − 1

2

)
ẑ (12k) O II

B26 = x5 a1 −
(
z5 − 1

2

)
a3 = 1

2ax5 x̂−
√
3
2 ax5 ŷ − c

(
z5 − 1

2

)
ẑ (12k) O II

B27 = −x5 a1 − x5 a2 −
(
z5 − 1

2

)
a3 = −ax5 x̂− c

(
z5 − 1

2

)
ẑ (12k) O II

B28 = −x5 a2 − z5 a3 = − 1
2ax5 x̂−

√
3
2 ax5 ŷ − cz5 ẑ (12k) O II

B29 = −x5 a1 − z5 a3 = − 1
2ax5 x̂ +

√
3
2 ax5 ŷ − cz5 ẑ (12k) O II

B30 = x5 a1 + x5 a2 − z5 a3 = ax5 x̂− cz5 ẑ (12k) O II
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