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Prototype O2Si

AFLOW prototype label A2B oP72 19 12a 6a-001

Mineral name tridymite

ICSD 153470

CCDC 1670161

Pearson symbol oP72

Space group number 19

Space group symbol P212121

AFLOW prototype command aflow --proto=A2B_oP72_19_12a_6a-001

--params=a, b/a, c/a, x1, y1, z1, x2, y2, z2, x3, y3, z3, x4, y4, z4, x5, y5, z5, x6, y6, z6, x7,
y7, z7, x8, y8, z8, x9, y9, z9, x10, y10, z10, x11, y11, z11, x12, y12, z12, x13, y13, z13, x14, y14, z14, x15,
y15, z15, x16, y16, z16, x17, y17, z17, x18, y18, z18
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• This is an orthorhombic form of tridymite which appears at temperatures above 115◦C. It is distinguished from what we
call orthorhombic high tridymite by its origin.

• At temperatures below 115◦C both structures transform into monoclinic “low” tridymite,” and at temperatures above
420◦C they transform into hexagonal β (“high”) tridymite, Strukturbericht C10.

• Data for this structure was obtained from ICSD Entry 153470.

• This is a chiral structure, Sohncke Class III. The mirror image of this structure has the same bond distances and angles
as the original, and so has the same formation energy. Either structure can form depending on the boundary conditions.

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

Simple Orthorhombic primitive vectors
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a2 = b ŷ

a3 = c ẑ
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Wyckoff
position
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type
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B2 = −
(
x1 − 1

2

)
a1 − y1 a2 +(

z1 +
1
2

)
a3

= −a
(
x1 − 1

2

)
x̂− by1 ŷ + c
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ŷ − c

(
z2 − 1

2

)
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B9 = x3 a1 + y3 a2 + z3 a3 = ax3 x̂+ by3 ŷ + cz3 ẑ (4a) O III

B10 = −
(
x3 − 1

2

)
a1 − y3 a2 +(

z3 +
1
2

)
a3

= −a
(
x3 − 1

2

)
x̂− by3 ŷ + c
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B17 = x5 a1 + y5 a2 + z5 a3 = ax5 x̂+ by5 ŷ + cz5 ẑ (4a) O V
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(
z5 +

1
2

)
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B29 = x8 a1 + y8 a2 + z8 a3 = ax8 x̂+ by8 ŷ + cz8 ẑ (4a) O VIII
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B33 = x9 a1 + y9 a2 + z9 a3 = ax9 x̂+ by9 ŷ + cz9 ẑ (4a) O IX

B34 = −
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ẑ (4a) O IX

B35 = −x9 a1 +
(
y9 +

1
2

)
a2 −(

z9 − 1
2

)
a3
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B37 = x10 a1 + y10 a2 + z10 a3 = ax10 x̂+ by10 ŷ + cz10 ẑ (4a) O X
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(
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)
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B41 = x11 a1 + y11 a2 + z11 a3 = ax11 x̂+ by11 ŷ + cz11 ẑ (4a) O XI

B42 = −
(
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)
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ẑ (4a) O XI

B44 =
(
x11 +

1
2

)
a1 −

(
y11 − 1

2

)
a2 −

z11 a3
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B45 = x12 a1 + y12 a2 + z12 a3 = ax12 x̂+ by12 ŷ + cz12 ẑ (4a) O XII
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B46 = −
(
x12 − 1

2

)
a1 − y12 a2 +(

z12 +
1
2

)
a3

= −a
(
x12 − 1

2

)
x̂− by12 ŷ + c

(
z12 +

1
2

)
ẑ (4a) O XII

B47 = −x12 a1 +
(
y12 +

1
2

)
a2 −(
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2

)
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(
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1
2

)
ŷ − c

(
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2
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ẑ (4a) O XII
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(
x12 +

1
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)
a1 −
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y12 − 1

2

)
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z12 a3

= a
(
x12 +

1
2

)
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(
y12 − 1

2

)
ŷ − cz12 ẑ (4a) O XII

B49 = x13 a1 + y13 a2 + z13 a3 = ax13 x̂+ by13 ŷ + cz13 ẑ (4a) Si I

B50 = −
(
x13 − 1

2

)
a1 − y13 a2 +(

z13 +
1
2

)
a3

= −a
(
x13 − 1

2

)
x̂− by13 ŷ + c

(
z13 +

1
2

)
ẑ (4a) Si I

B51 = −x13 a1 +
(
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1
2

)
a2 −(
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2

)
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1
2

)
ŷ − c

(
z13 − 1
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)
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(
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)
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(
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1
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)
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(
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2

)
ŷ − cz13 ẑ (4a) Si I

B53 = x14 a1 + y14 a2 + z14 a3 = ax14 x̂+ by14 ŷ + cz14 ẑ (4a) Si II

B54 = −
(
x14 − 1

2

)
a1 − y14 a2 +(
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1
2

)
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(
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2

)
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(
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1
2

)
ẑ (4a) Si II
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(
y14 +

1
2

)
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2

)
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(
y14 +

1
2

)
ŷ − c

(
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2

)
ẑ (4a) Si II

B56 =
(
x14 +

1
2

)
a1 −

(
y14 − 1

2

)
a2 −
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= a
(
x14 +

1
2

)
x̂− b

(
y14 − 1

2

)
ŷ − cz14 ẑ (4a) Si II

B57 = x15 a1 + y15 a2 + z15 a3 = ax15 x̂+ by15 ŷ + cz15 ẑ (4a) Si III

B58 = −
(
x15 − 1

2

)
a1 − y15 a2 +(

z15 +
1
2

)
a3

= −a
(
x15 − 1

2

)
x̂− by15 ŷ + c

(
z15 +

1
2

)
ẑ (4a) Si III

B59 = −x15 a1 +
(
y15 +

1
2

)
a2 −(

z15 − 1
2

)
a3

= −ax15 x̂+ b
(
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1
2

)
ŷ − c

(
z15 − 1

2

)
ẑ (4a) Si III

B60 =
(
x15 +

1
2

)
a1 −

(
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2

)
a2 −
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= a
(
x15 +

1
2

)
x̂− b

(
y15 − 1

2

)
ŷ − cz15 ẑ (4a) Si III

B61 = x16 a1 + y16 a2 + z16 a3 = ax16 x̂+ by16 ŷ + cz16 ẑ (4a) Si IV

B62 = −
(
x16 − 1

2

)
a1 − y16 a2 +(

z16 +
1
2

)
a3

= −a
(
x16 − 1

2

)
x̂− by16 ŷ + c

(
z16 +

1
2

)
ẑ (4a) Si IV

B63 = −x16 a1 +
(
y16 +

1
2

)
a2 −(

z16 − 1
2

)
a3

= −ax16 x̂+ b
(
y16 +

1
2

)
ŷ − c

(
z16 − 1

2

)
ẑ (4a) Si IV

B64 =
(
x16 +

1
2

)
a1 −

(
y16 − 1

2

)
a2 −
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= a
(
x16 +

1
2

)
x̂− b

(
y16 − 1

2

)
ŷ − cz16 ẑ (4a) Si IV

B65 = x17 a1 + y17 a2 + z17 a3 = ax17 x̂+ by17 ŷ + cz17 ẑ (4a) Si V

B66 = −
(
x17 − 1

2

)
a1 − y17 a2 +(

z17 +
1
2

)
a3

= −a
(
x17 − 1

2

)
x̂− by17 ŷ + c

(
z17 +

1
2

)
ẑ (4a) Si V

B67 = −x17 a1 +
(
y17 +

1
2

)
a2 −(

z17 − 1
2

)
a3

= −ax17 x̂+ b
(
y17 +

1
2

)
ŷ − c

(
z17 − 1

2

)
ẑ (4a) Si V

B68 =
(
x17 +

1
2

)
a1 −

(
y17 − 1

2

)
a2 −

z17 a3

= a
(
x17 +

1
2

)
x̂− b

(
y17 − 1

2

)
ŷ − cz17 ẑ (4a) Si V

B69 = x18 a1 + y18 a2 + z18 a3 = ax18 x̂+ by18 ŷ + cz18 ẑ (4a) Si VI

B70 = −
(
x18 − 1

2

)
a1 − y18 a2 +(

z18 +
1
2

)
a3

= −a
(
x18 − 1

2

)
x̂− by18 ŷ + c

(
z18 +

1
2

)
ẑ (4a) Si VI

B71 = −x18 a1 +
(
y18 +

1
2

)
a2 −(

z18 − 1
2

)
a3
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(
y18 +

1
2

)
ŷ − c

(
z18 − 1

2

)
ẑ (4a) Si VI
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B72 =
(
x18 +

1
2

)
a1 −

(
y18 − 1

2

)
a2 −

z18 a3

= a
(
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1
2

)
x̂− b

(
y18 − 1

2

)
ŷ − cz18 ẑ (4a) Si VI

References

[1] T. Hirose, K. Kihara, M. Okuno, S. Fujinami, and K. Shinoda, X-ray, DTA and Raman studies of monoclinic tridymite
and its higher temperature orthorhombic modification with varying temperature, J. Mineral. Petrol. Sci. 100, 55–69 (2005),
doi:10.2465/jmps.100.55.

Found in

[1] ICSD, Inorganic Crystal Structure Database. ID 1534705.

First cited in

N. Anderson, M. J. Mehl, H. Eckert, S. Divilov, X. Campilongo, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 5. Submitted to Computational Materials Science (2026).

5

https://doi.org/10.2465/jmps.100.55

