
Norbergite [Mg(F,OH)2· Mg2SiO6, S07] Structure:
A2B3C4D oP40 62 d cd 2cd c-001
This structure originally had the label A2B3C4D oP40 62 d cd 2cd c. Calls to that address will be redirected here.
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Prototype F2Mg3O4Si

AFLOW prototype label A2B3C4D oP40 62 d cd 2cd c-001

Strukturbericht designation S07

Mineral name norbergite

ICSD 15203

Pearson symbol oP40

Space group number 62

Space group symbol Pnma

AFLOW prototype command aflow --proto=A2B3C4D_oP40_62_d_cd_2cd_c-001

--params=a, b/a, c/a, x1, z1, x2, z2, x3, z3, x4, z4, x5, y5, z5, x6, y6, z6, x7, y7, z7

• (Hermann, 1937) define Strukturbericht designation S07 as the general class of humite materials, M(F,OH)2·nMg2SiO4.
Their major reference for this is (Taylor, 1929), who gave structural data for the n = 1 structure, norbergite.
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• We use the data from the fluorine-rich sample studied by (Gibbs, 1969), and assume that the (F,OH) site is pure fluorine.
(Camara, 1997) studied OH-rich samples, and were able to locate the hydrogen atoms.

• (Gibbs, 1969) gives the structure in the Pbnm setting of space group #62. We used findsym to change this the the
standard Pnma setting. This involves a rotation of the axis so that x̂→ ẑ → ŷ → x̂.

Simple Orthorhombic primitive vectors

a1 = a x̂

a2 = b ŷ

a3 = c ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = x1 a1 + 1
4 a2 + z1 a3 = ax1 x̂ + 1

4b ŷ + cz1 ẑ (4c) Mg I

B2 = −
(
x1 − 1

2

)
a1 + 3

4 a2 +(
z1 + 1

2

)
a3

= −a
(
x1 − 1

2

)
x̂ + 3

4b ŷ + c
(
z1 + 1

2

)
ẑ (4c) Mg I

B3 = −x1 a1 + 3
4 a2 − z1 a3 = −ax1 x̂ + 3

4b ŷ − cz1 ẑ (4c) Mg I

B4 =
(
x1 + 1

2

)
a1 + 1

4 a2−
(
z1 − 1

2

)
a3 = a

(
x1 + 1

2

)
x̂ + 1

4b ŷ − c
(
z1 − 1

2

)
ẑ (4c) Mg I

B5 = x2 a1 + 1
4 a2 + z2 a3 = ax2 x̂ + 1

4b ŷ + cz2 ẑ (4c) O I

B6 = −
(
x2 − 1

2

)
a1 + 3

4 a2 +(
z2 + 1

2

)
a3

= −a
(
x2 − 1

2

)
x̂ + 3

4b ŷ + c
(
z2 + 1

2

)
ẑ (4c) O I

B7 = −x2 a1 + 3
4 a2 − z2 a3 = −ax2 x̂ + 3

4b ŷ − cz2 ẑ (4c) O I

B8 =
(
x2 + 1

2

)
a1 + 1

4 a2−
(
z2 − 1

2

)
a3 = a

(
x2 + 1

2

)
x̂ + 1

4b ŷ − c
(
z2 − 1

2

)
ẑ (4c) O I

B9 = x3 a1 + 1
4 a2 + z3 a3 = ax3 x̂ + 1

4b ŷ + cz3 ẑ (4c) O II

B10 = −
(
x3 − 1

2

)
a1 + 3

4 a2 +(
z3 + 1

2

)
a3

= −a
(
x3 − 1

2

)
x̂ + 3

4b ŷ + c
(
z3 + 1

2

)
ẑ (4c) O II

B11 = −x3 a1 + 3
4 a2 − z3 a3 = −ax3 x̂ + 3

4b ŷ − cz3 ẑ (4c) O II

B12 =
(
x3 + 1

2

)
a1 + 1

4 a2−
(
z3 − 1

2

)
a3 = a

(
x3 + 1

2

)
x̂ + 1

4b ŷ − c
(
z3 − 1

2

)
ẑ (4c) O II

B13 = x4 a1 + 1
4 a2 + z4 a3 = ax4 x̂ + 1

4b ŷ + cz4 ẑ (4c) Si I

B14 = −
(
x4 − 1

2

)
a1 + 3

4 a2 +(
z4 + 1

2

)
a3

= −a
(
x4 − 1

2

)
x̂ + 3

4b ŷ + c
(
z4 + 1

2

)
ẑ (4c) Si I

B15 = −x4 a1 + 3
4 a2 − z4 a3 = −ax4 x̂ + 3

4b ŷ − cz4 ẑ (4c) Si I

B16 =
(
x4 + 1

2

)
a1 + 1

4 a2−
(
z4 − 1

2

)
a3 = a

(
x4 + 1

2

)
x̂ + 1

4b ŷ − c
(
z4 − 1

2

)
ẑ (4c) Si I

B17 = x5 a1 + y5 a2 + z5 a3 = ax5 x̂ + by5 ŷ + cz5 ẑ (8d) F I

B18 = −
(
x5 − 1

2

)
a1 − y5 a2 +(

z5 + 1
2

)
a3

= −a
(
x5 − 1

2

)
x̂− by5 ŷ + c

(
z5 + 1

2

)
ẑ (8d) F I

B19 = −x5 a1 +
(
y5 + 1

2

)
a2 − z5 a3 = −ax5 x̂ + b

(
y5 + 1

2

)
ŷ − cz5 ẑ (8d) F I

B20 =
(
x5 + 1

2

)
a1 −

(
y5 − 1

2

)
a2 −(

z5 − 1
2

)
a3

= a
(
x5 + 1

2

)
x̂− b

(
y5 − 1

2

)
ŷ − c

(
z5 − 1

2

)
ẑ (8d) F I

B21 = −x5 a1 − y5 a2 − z5 a3 = −ax5 x̂− by5 ŷ − cz5 ẑ (8d) F I
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B22 =
(
x5 + 1

2

)
a1+y5 a2−

(
z5 − 1

2

)
a3 = a

(
x5 + 1

2

)
x̂ + by5 ŷ − c

(
z5 − 1

2

)
ẑ (8d) F I

B23 = x5 a1 −
(
y5 − 1

2

)
a2 + z5 a3 = ax5 x̂− b

(
y5 − 1

2

)
ŷ + cz5 ẑ (8d) F I

B24 = −
(
x5 − 1

2

)
a1 +

(
y5 + 1

2

)
a2 +(

z5 + 1
2

)
a3

= −a
(
x5 − 1

2

)
x̂+b

(
y5 + 1

2

)
ŷ+c

(
z5 + 1

2

)
ẑ (8d) F I

B25 = x6 a1 + y6 a2 + z6 a3 = ax6 x̂ + by6 ŷ + cz6 ẑ (8d) Mg II

B26 = −
(
x6 − 1

2

)
a1 − y6 a2 +(

z6 + 1
2

)
a3

= −a
(
x6 − 1

2

)
x̂− by6 ŷ + c

(
z6 + 1

2

)
ẑ (8d) Mg II

B27 = −x6 a1 +
(
y6 + 1

2

)
a2 − z6 a3 = −ax6 x̂ + b

(
y6 + 1

2

)
ŷ − cz6 ẑ (8d) Mg II

B28 =
(
x6 + 1

2

)
a1 −

(
y6 − 1

2

)
a2 −(

z6 − 1
2

)
a3

= a
(
x6 + 1

2

)
x̂− b

(
y6 − 1

2

)
ŷ − c

(
z6 − 1

2

)
ẑ (8d) Mg II

B29 = −x6 a1 − y6 a2 − z6 a3 = −ax6 x̂− by6 ŷ − cz6 ẑ (8d) Mg II

B30 =
(
x6 + 1

2

)
a1+y6 a2−

(
z6 − 1

2

)
a3 = a

(
x6 + 1

2

)
x̂ + by6 ŷ − c

(
z6 − 1

2

)
ẑ (8d) Mg II

B31 = x6 a1 −
(
y6 − 1

2

)
a2 + z6 a3 = ax6 x̂− b

(
y6 − 1

2

)
ŷ + cz6 ẑ (8d) Mg II

B32 = −
(
x6 − 1

2

)
a1 +

(
y6 + 1

2

)
a2 +(

z6 + 1
2

)
a3

= −a
(
x6 − 1

2

)
x̂+b

(
y6 + 1

2

)
ŷ+c

(
z6 + 1

2

)
ẑ (8d) Mg II

B33 = x7 a1 + y7 a2 + z7 a3 = ax7 x̂ + by7 ŷ + cz7 ẑ (8d) O III

B34 = −
(
x7 − 1

2

)
a1 − y7 a2 +(

z7 + 1
2

)
a3

= −a
(
x7 − 1

2

)
x̂− by7 ŷ + c

(
z7 + 1

2

)
ẑ (8d) O III

B35 = −x7 a1 +
(
y7 + 1

2

)
a2 − z7 a3 = −ax7 x̂ + b

(
y7 + 1

2

)
ŷ − cz7 ẑ (8d) O III

B36 =
(
x7 + 1

2

)
a1 −

(
y7 − 1

2

)
a2 −(

z7 − 1
2

)
a3

= a
(
x7 + 1

2

)
x̂− b

(
y7 − 1

2

)
ŷ − c

(
z7 − 1

2

)
ẑ (8d) O III

B37 = −x7 a1 − y7 a2 − z7 a3 = −ax7 x̂− by7 ŷ − cz7 ẑ (8d) O III

B38 =
(
x7 + 1

2

)
a1+y7 a2−

(
z7 − 1

2

)
a3 = a

(
x7 + 1

2

)
x̂ + by7 ŷ − c

(
z7 − 1

2

)
ẑ (8d) O III

B39 = x7 a1 −
(
y7 − 1

2

)
a2 + z7 a3 = ax7 x̂− b

(
y7 − 1

2

)
ŷ + cz7 ẑ (8d) O III

B40 = −
(
x7 − 1

2

)
a1 +

(
y7 + 1

2

)
a2 +(

z7 + 1
2

)
a3

= −a
(
x7 − 1

2

)
x̂+b

(
y7 + 1

2

)
ŷ+c

(
z7 + 1

2

)
ẑ (8d) O III
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