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Prototype O3Pb2

AFLOW prototype label A3B2 mP20 14 3e 2e-001

ICSD 23760

CCDC 1599838

Pearson symbol mP20

Space group number 14

Space group symbol P21/c

AFLOW prototype command aflow --proto=A3B2_mP20_14_3e_2e-001

--params=a, b/a, c/a, β, x1, y1, z1, x2, y2, z2, x3, y3, z3, x4, y4, z4, x5, y5, z5

• This structure is only stable at high pressures and temperatures (Wriedt, 1988).

• Bouvaist, 1970) were able to study a metastable sample at 22◦C.

• They describe the structure using the P21/a setting of space group #14. We used AFLOW to transform this to the
standard P21/c setting. This involves a linear transformation of the primitive vectors of the cell.
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• The lattice constants reported by (Bouvaist, 2000) differ slightly in the abstract and Table 1. We use the values provided
in the ICSD entry.

• Orpiment (As2S3, D5f ) and α-Bi2O3 occupy the same Wyckoff positions in space group P21/c as Pb2O3, but they have
different AFLOW labels. The structures are generated by the same symmetry operations with different sets of
parameters (--params) specified in their corresponding CIF files.

Simple Monoclinic primitive vectors

a1 = a x̂

a2 = b ŷ

a3 = c cosβ x̂+ c sinβ ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = x1 a1 + y1 a2 + z1 a3 = (ax1 + cz1 cosβ) x̂+ by1 ŷ + cz1 sinβ ẑ (4e) O I
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B3 = −x1 a1 − y1 a2 − z1 a3 = − (ax1 + cz1 cosβ) x̂− by1 ŷ − cz1 sinβ ẑ (4e) O I

B4 = x1 a1−
(
y1 − 1

2

)
a2+

(
z1 +

1
2

)
a3 =

(
ax1 + c

(
z1 +

1
2

)
cosβ

)
x̂−

b
(
y1 − 1

2

)
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(4e) O I

B5 = x2 a1 + y2 a2 + z2 a3 = (ax2 + cz2 cosβ) x̂+ by2 ŷ + cz2 sinβ ẑ (4e) O II
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B7 = −x2 a1 − y2 a2 − z2 a3 = − (ax2 + cz2 cosβ) x̂− by2 ŷ − cz2 sinβ ẑ (4e) O II
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(4e) O II

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

B10 = −x3 a1 +
(
y3 +

1
2

)
a2 −(

z3 − 1
2

)
a3

= −
(
ax3 + c

(
z3 − 1

2

)
cosβ

)
x̂+

b
(
y3 +

1
2

)
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B11 = −x3 a1 − y3 a2 − z3 a3 = − (ax3 + cz3 cosβ) x̂− by3 ŷ − cz3 sinβ ẑ (4e) O III
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ŷ + c

(
z3 +

1
2

)
sinβ ẑ
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B13 = x4 a1 + y4 a2 + z4 a3 = (ax4 + cz4 cosβ) x̂+ by4 ŷ + cz4 sinβ ẑ (4e) Pb I
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B15 = −x4 a1 − y4 a2 − z4 a3 = − (ax4 + cz4 cosβ) x̂− by4 ŷ − cz4 sinβ ẑ (4e) Pb I
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B17 = x5 a1 + y5 a2 + z5 a3 = (ax5 + cz5 cosβ) x̂+ by5 ŷ + cz5 sinβ ẑ (4e) Pb II
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B19 = −x5 a1 − y5 a2 − z5 a3 = − (ax5 + cz5 cosβ) x̂− by5 ŷ − cz5 sinβ ẑ (4e) Pb II
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