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Prototype MoO11P3Si

AFLOW prototype label AB11C3D hR64 167 c be3f f c-001

ICSD 45564

Pearson symbol hR64

Space group number 167

Space group symbol R3c

AFLOW prototype command aflow --proto=AB11C3D_hR64_167_c_be3f_f_c-001

--params=a, c/a, x2, x3, x4, x5, y5, z5, x6, y6, z6, x7, y7, z7, x8, y8, z8

• (Leclaire, 1987) originally proposed that MoP3SiO11 was in a monoclinic structure. Later, (Badrtdinov, 2021) placed the
compound in the rhombohedral R3c #167 space group as shown here. When we allow a 0.1Å uncertainty in the atomic
positions the monoclinic structure reduces to the rhombohedral structure. Given this ambiguity we retain both structures
in the library.

• (Badrtdinov, 2021) place the O-I atom in this structure at the (2a) Wyckoff position, however the coordinates they give
are for the (2b) site. This makes the oxygen part of two PO4 tetrahedra, rather than leaving it isolated, so we prefer the
(2b) site. The (2b) site can also be derived from the monoclinic structure.
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• Hexagonal settings of this structure can be obtained with the option --hex.

Rhombohedral primitive vectors
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Basis vectors

Lattice
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Cartesian
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Wyckoff
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Atom
type

B1 = 0 = 0 (2b) O I
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12c ẑ (6e) O II
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2a (x5 − z5) x̂−

√
3
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1
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(12f) O III
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√
3
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1
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(12f) O III

B19 = y5 a1 + z5 a2 + x5 a3 = − 1
2a (x5 − y5) x̂−

√
3
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1
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(12f) O III
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2
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2

)
a2 −(

x5 − 1
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2a (x5 − z5) x̂ +
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3
6 a (x5 − 2y5 + z5) ŷ −

1
6c (2x5 + 2y5 + 2z5 − 3) ẑ

(12f) O III

B21 = −
(
y5 − 1

2

)
a1 −

(
x5 − 1

2

)
a2 −(

z5 − 1
2
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1
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(12f) O III
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B24 = −z5 a1 − x5 a2 − y5 a3 = 1
2a (y5 − z5) x̂−

√
3
6 a (2x5 − y5 − z5) ŷ −

1
3c (x5 + y5 + z5) ẑ

(12f) O III

B25 = −y5 a1 − z5 a2 − x5 a3 = 1
2a (x5 − y5) x̂ +

√
3
6 a (x5 + y5 − 2z5) ŷ −

1
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6c (2x5 + 2y5 + 2z5 + 3) ẑ

(12f) O III
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√
3
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1
6c (2x5 + 2y5 + 2z5 + 3) ẑ

(12f) O III

B29 = x6 a1 + y6 a2 + z6 a3 = 1
2a (x6 − z6) x̂−

√
3
6 a (x6 − 2y6 + z6) ŷ +

1
3c (x6 + y6 + z6) ẑ

(12f) O IV

B30 = z6 a1 + x6 a2 + y6 a3 = − 1
2a (y6 − z6) x̂+

√
3
6 a (2x6 − y6 − z6) ŷ+

1
3c (x6 + y6 + z6) ẑ

(12f) O IV

B31 = y6 a1 + z6 a2 + x6 a3 = − 1
2a (x6 − y6) x̂−
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6 a (x6 + y6 − 2z6) ŷ+

1
3c (x6 + y6 + z6) ẑ
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2
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1
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1
6c (2x6 + 2y6 + 2z6 − 3) ẑ
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1
6c (2x6 + 2y6 + 2z6 − 3) ẑ

(12f) O IV
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2a (x6 − z6) x̂+

√
3
6 a (x6 − 2y6 + z6) ŷ−

1
3c (x6 + y6 + z6) ẑ

(12f) O IV

B36 = −z6 a1 − x6 a2 − y6 a3 = 1
2a (y6 − z6) x̂−

√
3
6 a (2x6 − y6 − z6) ŷ −

1
3c (x6 + y6 + z6) ẑ

(12f) O IV

B37 = −y6 a1 − z6 a2 − x6 a3 = 1
2a (x6 − y6) x̂ +

√
3
6 a (x6 + y6 − 2z6) ŷ −

1
3c (x6 + y6 + z6) ẑ

(12f) O IV
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a2 +(
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2
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2
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a2 +(
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(12f) O IV

B41 = x7 a1 + y7 a2 + z7 a3 = 1
2a (x7 − z7) x̂−
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3
6 a (x7 − 2y7 + z7) ŷ +

1
3c (x7 + y7 + z7) ẑ

(12f) O V

B42 = z7 a1 + x7 a2 + y7 a3 = − 1
2a (y7 − z7) x̂+

√
3
6 a (2x7 − y7 − z7) ŷ+

1
3c (x7 + y7 + z7) ẑ

(12f) O V

B43 = y7 a1 + z7 a2 + x7 a3 = − 1
2a (x7 − y7) x̂−

√
3
6 a (x7 + y7 − 2z7) ŷ+

1
3c (x7 + y7 + z7) ẑ

(12f) O V

B44 = −
(
z7 − 1

2
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(
y7 − 1
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a2 −(
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B45 = −
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2
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a2 −(
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1
6c (2x7 + 2y7 + 2z7 − 3) ẑ

(12f) O V

B46 = −
(
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2
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a1 −

(
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2

)
a2 −(

y7 − 1
2

)
a3

= − 1
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√
3
6 a (x7 + y7 − 2z7) ŷ−

1
6c (2x7 + 2y7 + 2z7 − 3) ẑ

(12f) O V
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B47 = −x7 a1 − y7 a2 − z7 a3 = − 1
2a (x7 − z7) x̂+

√
3
6 a (x7 − 2y7 + z7) ŷ−

1
3c (x7 + y7 + z7) ẑ

(12f) O V

B48 = −z7 a1 − x7 a2 − y7 a3 = 1
2a (y7 − z7) x̂−

√
3
6 a (2x7 − y7 − z7) ŷ −

1
3c (x7 + y7 + z7) ẑ

(12f) O V

B49 = −y7 a1 − z7 a2 − x7 a3 = 1
2a (x7 − y7) x̂ +

√
3
6 a (x7 + y7 − 2z7) ŷ −

1
3c (x7 + y7 + z7) ẑ

(12f) O V

B50 =
(
z7 + 1

2

)
a1 +

(
y7 + 1

2

)
a2 +(
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2

)
a3

= − 1
2a (x7 − z7) x̂−

√
3
6 a (x7 − 2y7 + z7) ŷ+

1
6c (2x7 + 2y7 + 2z7 + 3) ẑ

(12f) O V

B51 =
(
y7 + 1

2

)
a1 +

(
x7 + 1

2

)
a2 +(

z7 + 1
2

)
a3

= 1
2a (y7 − z7) x̂ +

√
3
6 a (2x7 − y7 − z7) ŷ +

1
6c (2x7 + 2y7 + 2z7 + 3) ẑ

(12f) O V

B52 =
(
x7 + 1

2

)
a1 +

(
z7 + 1

2

)
a2 +(

y7 + 1
2

)
a3

= 1
2a (x7 − y7) x̂−

√
3
6 a (x7 + y7 − 2z7) ŷ +

1
6c (2x7 + 2y7 + 2z7 + 3) ẑ

(12f) O V

B53 = x8 a1 + y8 a2 + z8 a3 = 1
2a (x8 − z8) x̂−

√
3
6 a (x8 − 2y8 + z8) ŷ +

1
3c (x8 + y8 + z8) ẑ

(12f) P I

B54 = z8 a1 + x8 a2 + y8 a3 = − 1
2a (y8 − z8) x̂+

√
3
6 a (2x8 − y8 − z8) ŷ+

1
3c (x8 + y8 + z8) ẑ

(12f) P I

B55 = y8 a1 + z8 a2 + x8 a3 = − 1
2a (x8 − y8) x̂−

√
3
6 a (x8 + y8 − 2z8) ŷ+

1
3c (x8 + y8 + z8) ẑ

(12f) P I

B56 = −
(
z8 − 1

2

)
a1 −

(
y8 − 1

2

)
a2 −(

x8 − 1
2

)
a3

= 1
2a (x8 − z8) x̂ +

√
3
6 a (x8 − 2y8 + z8) ŷ −

1
6c (2x8 + 2y8 + 2z8 − 3) ẑ

(12f) P I

B57 = −
(
y8 − 1

2

)
a1 −

(
x8 − 1

2

)
a2 −(

z8 − 1
2

)
a3

= − 1
2a (y8 − z8) x̂−

√
3
6 a (2x8 − y8 − z8) ŷ−

1
6c (2x8 + 2y8 + 2z8 − 3) ẑ

(12f) P I

B58 = −
(
x8 − 1

2

)
a1 −

(
z8 − 1

2

)
a2 −(

y8 − 1
2

)
a3

= − 1
2a (x8 − y8) x̂+

√
3
6 a (x8 + y8 − 2z8) ŷ−

1
6c (2x8 + 2y8 + 2z8 − 3) ẑ

(12f) P I

B59 = −x8 a1 − y8 a2 − z8 a3 = − 1
2a (x8 − z8) x̂+

√
3
6 a (x8 − 2y8 + z8) ŷ−

1
3c (x8 + y8 + z8) ẑ

(12f) P I

B60 = −z8 a1 − x8 a2 − y8 a3 = 1
2a (y8 − z8) x̂−

√
3
6 a (2x8 − y8 − z8) ŷ −

1
3c (x8 + y8 + z8) ẑ

(12f) P I

B61 = −y8 a1 − z8 a2 − x8 a3 = 1
2a (x8 − y8) x̂ +

√
3
6 a (x8 + y8 − 2z8) ŷ −

1
3c (x8 + y8 + z8) ẑ

(12f) P I

B62 =
(
z8 + 1

2

)
a1 +

(
y8 + 1

2

)
a2 +(

x8 + 1
2

)
a3

= − 1
2a (x8 − z8) x̂−

√
3
6 a (x8 − 2y8 + z8) ŷ+

1
6c (2x8 + 2y8 + 2z8 + 3) ẑ

(12f) P I

B63 =
(
y8 + 1

2

)
a1 +

(
x8 + 1

2

)
a2 +(

z8 + 1
2

)
a3

= 1
2a (y8 − z8) x̂ +

√
3
6 a (2x8 − y8 − z8) ŷ +

1
6c (2x8 + 2y8 + 2z8 + 3) ẑ

(12f) P I

B64 =
(
x8 + 1

2

)
a1 +

(
z8 + 1

2

)
a2 +(

y8 + 1
2

)
a3

= 1
2a (x8 − y8) x̂−

√
3
6 a (x8 + y8 − 2z8) ŷ +

1
6c (2x8 + 2y8 + 2z8 + 3) ẑ

(12f) P I
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