
H2S IV Structure:
A2B mP12 7 4a 2a-001
This structure previously used the label(s) A2B mP12 7 4a 2a. Calls to these addresses will be redirected here.

Cite this page as:

• H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988.

• D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.

https://aflow.org/prototype-encyclopedia/UVJS

https://aflow.org/prototype-encyclopedia/A2B mP12 7 4a 2a-001

Prototype H2S

AFLOW prototype label A2B mP12 7 4a 2a-001

Pearson symbol mP12

Space group number 7

Space group symbol Pc

AFLOW prototype command aflow --proto=A2B_mP12_7_4a_2a-001

--params=a, b/a, c/a, β, x1, y1, z1, x2, y2, z2, x3, y3, z3, x4, y4, z4, x5, y5, z5, x6, y6, z6

• The H2S-IV phase is stable at pressures greater than 5 GPa and temperatures below 150 K, and is stable at higher
pressures for higher temperatures. (Shimizu, 1995) determined the phase diagram. Endo et al. (Endo, 1998) found the
crystal structure at 11.4 GPa, but could not determine the positions of the hydrogen atoms.

• Here we use the predicted structure from (Li, 2014) at 30 GPa.

Simple Monoclinic primitive vectors
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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 (2a) H I
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B3 = x2 a1 + y2 a2 + z2 a3 = (ax2 + cz2 cosβ) x̂+ by2 ŷ + cz2 sinβ ẑ (2a) H II
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(2a) H II

B5 = x3 a1 + y3 a2 + z3 a3 = (ax3 + cz3 cosβ) x̂+ by3 ŷ + cz3 sinβ ẑ (2a) H III
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(2a) H III

B7 = x4 a1 + y4 a2 + z4 a3 = (ax4 + cz4 cosβ) x̂+ by4 ŷ + cz4 sinβ ẑ (2a) H IV
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(2a) H IV

B9 = x5 a1 + y5 a2 + z5 a3 = (ax5 + cz5 cosβ) x̂+ by5 ŷ + cz5 sinβ ẑ (2a) S I
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c
(
z5 +

1
2

)
sinβ ẑ
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B11 = x6 a1 + y6 a2 + z6 a3 = (ax6 + cz6 cosβ) x̂+ by6 ŷ + cz6 sinβ ẑ (2a) S II
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References

[1] Y. Li, J. Hao, H. Liu, Y. Li, and Y. Ma, The metallization and superconductivity of dense hydrogen sulfide, J. Chem. Phys.
140, 174712 (2014), doi:10.1063/1.4874158.

[2] H. Shimizu, H. Yamaguchi, S. Sasaki, A. Honda, S. Endo, and M. Kobayashi, Pressure-temperature phase diagram of solid
hydrogen sulfide determined by Raman spectroscopy, Phys. Rev. B 51, 9391–9394 (1995), doi:10.1103/PhysRevB.51.9391.

[3] S. Endo, A. Honda, K. Koto, O. Shimomura, T. Kikegawa, and N. Hamaya, Crystal structure of high-pressure phase-IV solid
hydrogen sulfide, Phys. Rev. B 57, 5699–5703 (1998), doi:10.1103/PhysRevB.57.5699.

First cited in

D. Hicks, M. J. Mehl, E. Gossett, C. Toher, O. Levy, R. M. Hanson, G. Hart, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 2, Comput. Mater. Sci. 161, S1 (2019). doi: 10.1016/j.commatsci.2018.10.043

2

https://doi.org/10.1063/1.4874158
https://doi.org/10.1103/PhysRevB.51.9391
https://doi.org/10.1103/PhysRevB.57.5699
http://dx.doi.org/10.1016/j.commatsci.2018.10.043

