
α-Np (Ac) Structure:
A oP8 62 2c-001
This structure originally had the label A oP8 62 2c. Calls to that address will be redirected here.
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Prototype Np

AFLOW prototype label A oP8 62 2c-001

Strukturbericht designation Ac

ICSD 105489

Pearson symbol oP8

Space group number 62

Space group symbol Pnma

AFLOW prototype command aflow --proto=A_oP8_62_2c-001

--params=a, b/a, c/a, x1, z1, x2, z2

• Neptunium is found in three forms (Donohue, 1974):

– The ground state, α-Np (Ac), stable below 280◦C, (this structure)

– β-Np (Ad), stable in the range 280-577◦C, and

– a body-centered cubic (A2) structure above 577◦C.

• (Zachariasen, 1952) describes this structure using the Pmcn setting of space group #62. We transformed this to the
standard Pnma setting.

• α-Np and high-pressure orthorhombic Na have the same AFLOW prototype label, A oP8 62 2c. They are generated by
the same symmetry operations with different sets of parameters (--params) specified in their corresponding CIF files.
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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) Np I
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(
x1 − 1

2

)
a1 + 3

4 a2 +(
z1 + 1

2

)
a3

= −a
(
x1 − 1

2

)
x̂ + 3

4b ŷ + c
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2

)
ẑ (4c) Np I

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

4b ŷ − cz1 ẑ (4c) Np I
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B5 = x2 a1 + 1
4 a2 + z2 a3 = ax2 x̂ + 1

4b ŷ + cz2 ẑ (4c) Np II
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B7 = −x2 a1 + 3
4 a2 − z2 a3 = −ax2 x̂ + 3

4b ŷ − cz2 ẑ (4c) Np II
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4b ŷ − c
(
z2 − 1

2

)
ẑ (4c) Np II
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