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Cite this page as:

• H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988.

• D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.

https://aflow.org/prototype-encyclopedia/M5NA

https://aflow.org/prototype-encyclopedia/A7BC12 cI40 204 bc a g-001

Prototype Mn7NaO12

AFLOW prototype label A7BC12 cI40 204 bc a g-001

ICSD 154189

CCDC 1670852

Pearson symbol cI40

Space group number 204

Space group symbol Im3

AFLOW prototype command aflow --proto=A7BC12_cI40_204_bc_a_g-001

--params=a, y4, z4

Other compounds with this structure
SrMn7O12
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• This is a quadruple perovskite structure. It is stable above 3GBar and above room temperature, but is metastable under
ambient conditions (Gilioli 2005ab). The actual composition of the measured sample is Na0.95Mn7.05O12, with the excess
manganese displacing some of the sodium atoms on the (2a) site.

• The (6b) and (6c) sites may be populated by two species of atoms. In that case we get the quaternary form of this
structure, prototype CaCu3Mn4O12.

• This structure is the high-temperature parent of many quadrupole perovskites of the form RMn7O12, where R is a rare
earth. All of these unit cells are slight distortions of the body-centered cubic cell, as can be seen by clicking on the
Wigner-Seitz view button on each page. In the case of NaMn7O12 the sodium and manganese atoms are on the sites of
the body-centered cubic lattice.

• These structures include

– Monoclinic PrMn7O12, which is often the structure at the next highest temperature.

– Rhombohedral SrMn7O12, which is stable at room temperature.

– Monoclinic BiMn7O12, stable near and below room temperature.

– Triclinic BiMn7O12, stable at low temperatures.

Body-centered Cubic primitive vectors

a1 = − 1
2a x̂+ 1

2a ŷ + 1
2a ẑ

a2 = 1
2a x̂− 1

2a ŷ + 1
2a ẑ

a3 = 1
2a x̂+ 1

2a ŷ − 1
2a ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = 0 = 0 (2a) Na I

B2 = 1
2 a2 +

1
2 a3 = 1

2a x̂ (6b) Mn I

B3 = 1
2 a1 +

1
2 a3 = 1

2a ŷ (6b) Mn I

B4 = 1
2 a1 +

1
2 a2 = 1

2a ẑ (6b) Mn I

B5 = 1
2 a1 +

1
2 a2 +

1
2 a3 = 1

4a x̂+ 1
4a ŷ + 1

4a ẑ (8c) Mn II

B6 = 1
2 a3 = 1

4a x̂+ 1
4a ŷ − 1

4a ẑ (8c) Mn II

B7 = 1
2 a2 = 1

4a x̂− 1
4a ŷ + 1

4a ẑ (8c) Mn II

B8 = 1
2 a1 = − 1

4a x̂+ 1
4a ŷ + 1

4a ẑ (8c) Mn II

B9 = (y4 + z4) a1 + z4 a2 + y4 a3 = ay4 ŷ + az4 ẑ (24g) O I

B10 = − (y4 − z4) a1 + z4 a2 − y4 a3 = −ay4 ŷ + az4 ẑ (24g) O I

B11 = (y4 − z4) a1 − z4 a2 + y4 a3 = ay4 ŷ − az4 ẑ (24g) O I

B12 = − (y4 + z4) a1 − z4 a2 − y4 a3 = −ay4 ŷ − az4 ẑ (24g) O I

B13 = y4 a1 + (y4 + z4) a2 + z4 a3 = az4 x̂+ ay4 ẑ (24g) O I

B14 = −y4 a1 − (y4 − z4) a2 + z4 a3 = az4 x̂− ay4 ẑ (24g) O I

B15 = y4 a1 + (y4 − z4) a2 − z4 a3 = −az4 x̂+ ay4 ẑ (24g) O I
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B16 = −y4 a1 − (y4 + z4) a2 − z4 a3 = −az4 x̂− ay4 ẑ (24g) O I

B17 = z4 a1 + y4 a2 + (y4 + z4) a3 = ay4 x̂+ az4 ŷ (24g) O I

B18 = z4 a1 − y4 a2 − (y4 − z4) a3 = −ay4 x̂+ az4 ŷ (24g) O I

B19 = −z4 a1 + y4 a2 + (y4 − z4) a3 = ay4 x̂− az4 ŷ (24g) O I

B20 = −z4 a1 − y4 a2 − (y4 + z4) a3 = −ay4 x̂− az4 ŷ (24g) O I
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