
Mn4Ge7 Nowotny Chimney-Ladder Structure:
A4B7 tP44 116 ach2i e3j-001
Cite this page as: H. Eckert, S. Divilov, A. Zettel, M. J. Mehl, D. Hicks, and S. Curtarolo, The AFLOW Library of Crystallographic

Prototypes: Part 4. In preparation.

https://aflow.org/p/2NXF

https://aflow.org/p/A4B7 tP44 116 ach2i e3j-001

Prototype Mn4Si7

AFLOW prototype label A4B7 tP44 116 ach2i e3j-001

ICSD 20323

Pearson symbol tP44

Space group number 116

Space group symbol P4c2

AFLOW prototype command aflow --proto=A4B7_tP44_116_ach2i_e3j-001

--params=a, c/a, x3, z4, z5, z6, x7, y7, z7, x8, y8, z8, x9, y9, z9

• This an example of a “Nowotny chimney-ladder structure” (Pearson, 1970), TnXm, where “T” is a transition metal, “X“
is a row III or IV metal (or semiconductor), and 1.25 ≤ m/n < 2. The transition metal atoms are arranged similarly to
the atoms in the β-Sn (A5).

Simple Tetragonal primitive vectors

a1 = a x̂

a2 = a ŷ

a3 = c ẑ

Basis vectors
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Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = 1
4 a3 = 1

4c ẑ (2a) Mn I

B2 = 3
4 a3 = 3

4c ẑ (2a) Mn I

B3 = 0 = 0 (2c) Mn II

B4 = 1
2 a3 = 1

2c ẑ (2c) Mn II

B5 = x3 a1 + x3 a2 + 1
4 a3 = ax3 x̂ + ax3 ŷ + 1

4c ẑ (4e) Si I

B6 = −x3 a1 − x3 a2 + 1
4 a3 = −ax3 x̂− ax3 ŷ + 1

4c ẑ (4e) Si I

B7 = x3 a1 − x3 a2 + 3
4 a3 = ax3 x̂− ax3 ŷ + 3

4c ẑ (4e) Si I

B8 = −x3 a1 + x3 a2 + 3
4 a3 = −ax3 x̂ + ax3 ŷ + 3

4c ẑ (4e) Si I

B9 = 1
2 a1 + 1

2 a2 + z4 a3 = 1
2a x̂ + 1

2a ŷ + cz4 ẑ (4h) Mn III

B10 = 1
2 a1 + 1

2 a2 − z4 a3 = 1
2a x̂ + 1

2a ŷ − cz4 ẑ (4h) Mn III

B11 = 1
2 a1 + 1

2 a2 +
(
z4 + 1

2

)
a3 = 1

2a x̂ + 1
2a ŷ + c

(
z4 + 1

2

)
ẑ (4h) Mn III

B12 = 1
2 a1 + 1

2 a2 −
(
z4 − 1

2

)
a3 = 1

2a x̂ + 1
2a ŷ − c

(
z4 − 1

2

)
ẑ (4h) Mn III

B13 = 1
2 a2 + z5 a3 = 1

2a ŷ + cz5 ẑ (4i) Mn IV

B14 = 1
2 a1 − z5 a3 = 1

2a x̂− cz5 ẑ (4i) Mn IV

B15 = 1
2 a2 +

(
z5 + 1

2

)
a3 = 1

2a ŷ + c
(
z5 + 1

2

)
ẑ (4i) Mn IV

B16 = 1
2 a1 −

(
z5 − 1

2

)
a3 = 1

2a x̂− c
(
z5 − 1

2

)
ẑ (4i) Mn IV

B17 = 1
2 a2 + z6 a3 = 1

2a ŷ + cz6 ẑ (4i) Mn V

B18 = 1
2 a1 − z6 a3 = 1

2a x̂− cz6 ẑ (4i) Mn V

B19 = 1
2 a2 +

(
z6 + 1

2

)
a3 = 1

2a ŷ + c
(
z6 + 1

2

)
ẑ (4i) Mn V

B20 = 1
2 a1 −

(
z6 − 1

2

)
a3 = 1

2a x̂− c
(
z6 − 1

2

)
ẑ (4i) Mn V

B21 = x7 a1 + y7 a2 + z7 a3 = ax7 x̂ + ay7 ŷ + cz7 ẑ (8j) Si II

B22 = −x7 a1 − y7 a2 + z7 a3 = −ax7 x̂− ay7 ŷ + cz7 ẑ (8j) Si II

B23 = y7 a1 − x7 a2 − z7 a3 = ay7 x̂− ax7 ŷ − cz7 ẑ (8j) Si II

B24 = −y7 a1 + x7 a2 − z7 a3 = −ay7 x̂ + ax7 ŷ − cz7 ẑ (8j) Si II

B25 = x7 a1 − y7 a2 +
(
z7 + 1

2

)
a3 = ax7 x̂− ay7 ŷ + c

(
z7 + 1

2

)
ẑ (8j) Si II

B26 = −x7 a1 + y7 a2 +
(
z7 + 1

2

)
a3 = −ax7 x̂ + ay7 ŷ + c

(
z7 + 1

2

)
ẑ (8j) Si II

B27 = y7 a1 + x7 a2 −
(
z7 − 1

2

)
a3 = ay7 x̂ + ax7 ŷ − c

(
z7 − 1

2

)
ẑ (8j) Si II

B28 = −y7 a1 − x7 a2 −
(
z7 − 1

2

)
a3 = −ay7 x̂− ax7 ŷ − c

(
z7 − 1

2

)
ẑ (8j) Si II

B29 = x8 a1 + y8 a2 + z8 a3 = ax8 x̂ + ay8 ŷ + cz8 ẑ (8j) Si III

B30 = −x8 a1 − y8 a2 + z8 a3 = −ax8 x̂− ay8 ŷ + cz8 ẑ (8j) Si III

B31 = y8 a1 − x8 a2 − z8 a3 = ay8 x̂− ax8 ŷ − cz8 ẑ (8j) Si III

B32 = −y8 a1 + x8 a2 − z8 a3 = −ay8 x̂ + ax8 ŷ − cz8 ẑ (8j) Si III

B33 = x8 a1 − y8 a2 +
(
z8 + 1

2

)
a3 = ax8 x̂− ay8 ŷ + c

(
z8 + 1

2

)
ẑ (8j) Si III

B34 = −x8 a1 + y8 a2 +
(
z8 + 1

2

)
a3 = −ax8 x̂ + ay8 ŷ + c

(
z8 + 1

2

)
ẑ (8j) Si III

B35 = y8 a1 + x8 a2 −
(
z8 − 1

2

)
a3 = ay8 x̂ + ax8 ŷ − c

(
z8 − 1

2

)
ẑ (8j) Si III

B36 = −y8 a1 − x8 a2 −
(
z8 − 1

2

)
a3 = −ay8 x̂− ax8 ŷ − c

(
z8 − 1

2

)
ẑ (8j) Si III

B37 = x9 a1 + y9 a2 + z9 a3 = ax9 x̂ + ay9 ŷ + cz9 ẑ (8j) Si IV

B38 = −x9 a1 − y9 a2 + z9 a3 = −ax9 x̂− ay9 ŷ + cz9 ẑ (8j) Si IV

B39 = y9 a1 − x9 a2 − z9 a3 = ay9 x̂− ax9 ŷ − cz9 ẑ (8j) Si IV
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B40 = −y9 a1 + x9 a2 − z9 a3 = −ay9 x̂ + ax9 ŷ − cz9 ẑ (8j) Si IV

B41 = x9 a1 − y9 a2 +
(
z9 + 1

2

)
a3 = ax9 x̂− ay9 ŷ + c

(
z9 + 1

2

)
ẑ (8j) Si IV

B42 = −x9 a1 + y9 a2 +
(
z9 + 1

2

)
a3 = −ax9 x̂ + ay9 ŷ + c

(
z9 + 1

2

)
ẑ (8j) Si IV

B43 = y9 a1 + x9 a2 −
(
z9 − 1

2

)
a3 = ay9 x̂ + ax9 ŷ − c

(
z9 − 1

2

)
ẑ (8j) Si IV

B44 = −y9 a1 − x9 a2 −
(
z9 − 1

2

)
a3 = −ay9 x̂− ax9 ŷ − c

(
z9 − 1

2

)
ẑ (8j) Si IV
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