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Prototype BiNi

AFLOW prototype label A16B17 mC66 12 4i2j aeh4ij-001

ICSD 410878

CCDC 1726625

Pearson symbol mC66

Space group number 12

Space group symbol C2/m

AFLOW prototype command aflow --proto=A16B17_mC66_12_4i2j_aeh4ij-001

--params=a, b/a, c/a, β, y3, x4, z4, x5, z5, x6, z6, x7, z7, x8, z8, x9, z9, x10, z10, x11, z11,
x12, y12, z12, x13, y13, z13, x14, y14, z14

• In the ideal stoichiometry half of the Ni-VII sites are occupied. Similar structures have compositions NixBi1−x with
x > 1/2, so it is likely the some of the excess nickel atoms sit on this site.

• (Ruck, 1999) and the ICSD entry put this structure in the F2/m setting of space-group #12, where we can see that it is
pseudo-orthorhombic. We used FINDSYM to place this in the standard C2/m setting.
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Base-centered Monoclinic primitive vectors

a1 = 1
2a x̂− 1

2b ŷ

a2 = 1
2a x̂+ 1

2b ŷ

a3 = c cosβ x̂+ c sinβ ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = 0 = 0 (2a) Ni I

B2 = 1
2 a2 = 1

4a x̂+ 1
4b ŷ (4e) Ni II

B3 = 1
2 a1 = 1

4a x̂− 1
4b ŷ (4e) Ni II

B4 = −y3 a1 + y3 a2 +
1
2 a3 = 1

2c cosβ x̂+ by3 ŷ + 1
2c sinβ ẑ (4h) Ni III

B5 = y3 a1 − y3 a2 +
1
2 a3 = 1

2c cosβ x̂− by3 ŷ + 1
2c sinβ ẑ (4h) Ni III

B6 = x4 a1 + x4 a2 + z4 a3 = (ax4 + cz4 cosβ) x̂+ cz4 sinβ ẑ (4i) Bi I

B7 = −x4 a1 − x4 a2 − z4 a3 = − (ax4 + cz4 cosβ) x̂− cz4 sinβ ẑ (4i) Bi I

B8 = x5 a1 + x5 a2 + z5 a3 = (ax5 + cz5 cosβ) x̂+ cz5 sinβ ẑ (4i) Bi II

B9 = −x5 a1 − x5 a2 − z5 a3 = − (ax5 + cz5 cosβ) x̂− cz5 sinβ ẑ (4i) Bi II

B10 = x6 a1 + x6 a2 + z6 a3 = (ax6 + cz6 cosβ) x̂+ cz6 sinβ ẑ (4i) Bi III

B11 = −x6 a1 − x6 a2 − z6 a3 = − (ax6 + cz6 cosβ) x̂− cz6 sinβ ẑ (4i) Bi III

B12 = x7 a1 + x7 a2 + z7 a3 = (ax7 + cz7 cosβ) x̂+ cz7 sinβ ẑ (4i) Bi IV

B13 = −x7 a1 − x7 a2 − z7 a3 = − (ax7 + cz7 cosβ) x̂− cz7 sinβ ẑ (4i) Bi IV

B14 = x8 a1 + x8 a2 + z8 a3 = (ax8 + cz8 cosβ) x̂+ cz8 sinβ ẑ (4i) Ni IV

B15 = −x8 a1 − x8 a2 − z8 a3 = − (ax8 + cz8 cosβ) x̂− cz8 sinβ ẑ (4i) Ni IV

B16 = x9 a1 + x9 a2 + z9 a3 = (ax9 + cz9 cosβ) x̂+ cz9 sinβ ẑ (4i) Ni V

B17 = −x9 a1 − x9 a2 − z9 a3 = − (ax9 + cz9 cosβ) x̂− cz9 sinβ ẑ (4i) Ni V

B18 = x10 a1 + x10 a2 + z10 a3 = (ax10 + cz10 cosβ) x̂+ cz10 sinβ ẑ (4i) Ni VI

B19 = −x10 a1 − x10 a2 − z10 a3 = − (ax10 + cz10 cosβ) x̂− cz10 sinβ ẑ (4i) Ni VI

B20 = x11 a1 + x11 a2 + z11 a3 = (ax11 + cz11 cosβ) x̂+ cz11 sinβ ẑ (4i) Ni VII

B21 = −x11 a1 − x11 a2 − z11 a3 = − (ax11 + cz11 cosβ) x̂− cz11 sinβ ẑ (4i) Ni VII

B22 = (x12 − y12) a1 +
(x12 + y12) a2 + z12 a3

= (ax12 + cz12 cosβ) x̂+ by12 ŷ+ cz12 sinβ ẑ (8j) Bi V

B23 = − (x12 + y12) a1 −
(x12 − y12) a2 − z12 a3

= − (ax12 + cz12 cosβ) x̂+ by12 ŷ −
cz12 sinβ ẑ

(8j) Bi V

B24 = − (x12 − y12) a1 −
(x12 + y12) a2 − z12 a3

= − (ax12 + cz12 cosβ) x̂− by12 ŷ −
cz12 sinβ ẑ

(8j) Bi V

B25 = (x12 + y12) a1 +
(x12 − y12) a2 + z12 a3

= (ax12 + cz12 cosβ) x̂− by12 ŷ+ cz12 sinβ ẑ (8j) Bi V

B26 = (x13 − y13) a1 +
(x13 + y13) a2 + z13 a3

= (ax13 + cz13 cosβ) x̂+ by13 ŷ+ cz13 sinβ ẑ (8j) Bi VI
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B27 = − (x13 + y13) a1 −
(x13 − y13) a2 − z13 a3

= − (ax13 + cz13 cosβ) x̂+ by13 ŷ −
cz13 sinβ ẑ

(8j) Bi VI

B28 = − (x13 − y13) a1 −
(x13 + y13) a2 − z13 a3

= − (ax13 + cz13 cosβ) x̂− by13 ŷ −
cz13 sinβ ẑ

(8j) Bi VI

B29 = (x13 + y13) a1 +
(x13 − y13) a2 + z13 a3

= (ax13 + cz13 cosβ) x̂− by13 ŷ+ cz13 sinβ ẑ (8j) Bi VI

B30 = (x14 − y14) a1 +
(x14 + y14) a2 + z14 a3

= (ax14 + cz14 cosβ) x̂+ by14 ŷ+ cz14 sinβ ẑ (8j) Ni VIII

B31 = − (x14 + y14) a1 −
(x14 − y14) a2 − z14 a3

= − (ax14 + cz14 cosβ) x̂+ by14 ŷ −
cz14 sinβ ẑ

(8j) Ni VIII

B32 = − (x14 − y14) a1 −
(x14 + y14) a2 − z14 a3

= − (ax14 + cz14 cosβ) x̂− by14 ŷ −
cz14 sinβ ẑ

(8j) Ni VIII

B33 = (x14 + y14) a1 +
(x14 − y14) a2 + z14 a3

= (ax14 + cz14 cosβ) x̂− by14 ŷ+ cz14 sinβ ẑ (8j) Ni VIII
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