
Coesite (SiO2) Structure:
A2B mC48 15 ae3f 2f-001
This structure previously used the label(s) A2B mC48 15 ae3f 2f. Calls to these addresses will be redirected here.
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Prototype O2Si

AFLOW prototype label A2B mC48 15 ae3f 2f-001

Mineral name coesite

ICSD 100749

CCDC 1659854

Pearson symbol mC48

Space group number 15

Space group symbol C2/c
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AFLOW prototype command aflow --proto=A2B_mC48_15_ae3f_2f-001

--params=a, b/a, c/a, β, y2, x3, y3, z3, x4, y4, z4, x5, y5, z5, x6, y6, z6, x7, y7, z7

• This was named for its original discoverer, Loring Coes, Jr. (Coes, 1953; Hazen, 1999).

• At 2.92 gm/cm3 this is the densest form of silica we have found.

• More information about SiO2 structures can be found in our article on SiO2 and AlPO4.

• Our original work (Mehl, 2017) misplaced the O II Wycoff position. This is corrected here.

• More information about other SiO2 and related structures can be found in our article on SiO2 and AlPO4.

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 (4a) O I

B2 = 1
2 a3 = 1

2c cosβ x̂+ 1
2c sinβ ẑ (4a) O I

B3 = −y2 a1 + y2 a2 +
1
4 a3 = 1

4c cosβ x̂+ by2 ŷ + 1
4c sinβ ẑ (4e) O II

B4 = y2 a1 − y2 a2 +
3
4 a3 = 3

4c cosβ x̂− by2 ŷ + 3
4c sinβ ẑ (4e) O II

B5 = (x3 − y3) a1 + (x3 + y3) a2 +
z3 a3

= (ax3 + cz3 cosβ) x̂+ by3 ŷ + cz3 sinβ ẑ (8f) O III

B6 = − (x3 + y3) a1 − (x3 − y3) a2 −(
z3 − 1

2

)
a3

= −
(
ax3 + c

(
z3 − 1

2

)
cosβ

)
x̂+ by3 ŷ −

c
(
z3 − 1

2

)
sinβ ẑ

(8f) O III

B7 = − (x3 − y3) a1 − (x3 + y3) a2 −
z3 a3

= − (ax3 + cz3 cosβ) x̂− by3 ŷ − cz3 sinβ ẑ (8f) O III

B8 = (x3 + y3) a1 + (x3 − y3) a2 +(
z3 +

1
2

)
a3

=
(
ax3 + c

(
z3 +

1
2

)
cosβ

)
x̂− by3 ŷ +

c
(
z3 +

1
2

)
sinβ ẑ

(8f) O III

B9 = (x4 − y4) a1 + (x4 + y4) a2 +
z4 a3

= (ax4 + cz4 cosβ) x̂+ by4 ŷ + cz4 sinβ ẑ (8f) O IV

B10 = − (x4 + y4) a1 − (x4 − y4) a2 −(
z4 − 1

2

)
a3

= −
(
ax4 + c

(
z4 − 1

2

)
cosβ

)
x̂+ by4 ŷ −

c
(
z4 − 1

2

)
sinβ ẑ

(8f) O IV

B11 = − (x4 − y4) a1 − (x4 + y4) a2 −
z4 a3

= − (ax4 + cz4 cosβ) x̂− by4 ŷ − cz4 sinβ ẑ (8f) O IV

B12 = (x4 + y4) a1 + (x4 − y4) a2 +(
z4 +

1
2

)
a3

=
(
ax4 + c

(
z4 +

1
2

)
cosβ

)
x̂− by4 ŷ +

c
(
z4 +

1
2

)
sinβ ẑ

(8f) O IV
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B13 = (x5 − y5) a1 + (x5 + y5) a2 +
z5 a3

= (ax5 + cz5 cosβ) x̂+ by5 ŷ + cz5 sinβ ẑ (8f) O V

B14 = − (x5 + y5) a1 − (x5 − y5) a2 −(
z5 − 1

2

)
a3

= −
(
ax5 + c

(
z5 − 1

2

)
cosβ

)
x̂+ by5 ŷ −

c
(
z5 − 1

2

)
sinβ ẑ

(8f) O V

B15 = − (x5 − y5) a1 − (x5 + y5) a2 −
z5 a3

= − (ax5 + cz5 cosβ) x̂− by5 ŷ − cz5 sinβ ẑ (8f) O V

B16 = (x5 + y5) a1 + (x5 − y5) a2 +(
z5 +

1
2

)
a3

=
(
ax5 + c

(
z5 +

1
2

)
cosβ

)
x̂− by5 ŷ +

c
(
z5 +

1
2

)
sinβ ẑ

(8f) O V

B17 = (x6 − y6) a1 + (x6 + y6) a2 +
z6 a3

= (ax6 + cz6 cosβ) x̂+ by6 ŷ + cz6 sinβ ẑ (8f) Si I

B18 = − (x6 + y6) a1 − (x6 − y6) a2 −(
z6 − 1

2

)
a3

= −
(
ax6 + c

(
z6 − 1

2

)
cosβ

)
x̂+ by6 ŷ −

c
(
z6 − 1

2

)
sinβ ẑ

(8f) Si I

B19 = − (x6 − y6) a1 − (x6 + y6) a2 −
z6 a3

= − (ax6 + cz6 cosβ) x̂− by6 ŷ − cz6 sinβ ẑ (8f) Si I

B20 = (x6 + y6) a1 + (x6 − y6) a2 +(
z6 +

1
2

)
a3

=
(
ax6 + c

(
z6 +

1
2

)
cosβ

)
x̂− by6 ŷ +

c
(
z6 +

1
2

)
sinβ ẑ

(8f) Si I

B21 = (x7 − y7) a1 + (x7 + y7) a2 +
z7 a3

= (ax7 + cz7 cosβ) x̂+ by7 ŷ + cz7 sinβ ẑ (8f) Si II

B22 = − (x7 + y7) a1 − (x7 − y7) a2 −(
z7 − 1

2

)
a3

= −
(
ax7 + c

(
z7 − 1

2

)
cosβ

)
x̂+ by7 ŷ −

c
(
z7 − 1

2

)
sinβ ẑ

(8f) Si II

B23 = − (x7 − y7) a1 − (x7 + y7) a2 −
z7 a3

= − (ax7 + cz7 cosβ) x̂− by7 ŷ − cz7 sinβ ẑ (8f) Si II

B24 = (x7 + y7) a1 + (x7 − y7) a2 +(
z7 +

1
2

)
a3

=
(
ax7 + c

(
z7 +

1
2

)
cosβ

)
x̂− by7 ŷ +

c
(
z7 +

1
2

)
sinβ ẑ

(8f) Si II
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