v-BisO3 Structure:
A13B20 cl66 197 af 2¢t-001
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Prototype Bi; O3

AFLOW prototype label A13B20_cI66_197_af_2¢f-001
ICSD 2376

CCDC 1592278

Pearson symbol cl66

Space group number 197

Space group symbol 123

AFLOW prototype command aflow --proto=A13B20_cI66_197_af_2cf-001
—Tparams=a, T2, T3, T4, Y4, 24, L5, Y5, 25

Other compounds with this structure
BilgGGOQQ, BiganO(jo



http://dx.doi.org/10.1016/j.commatsci.2024.112988
http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/prototype-encyclopedia/8111
https://aflow.org/prototype-encyclopedia/A13B20_cI66_197_af_2cf-001
https://www.aflow.org/prototype-encyclopedia/Tutorials/AFLOW_Prototype_Label/
https://www.aflow.org/prototype-encyclopedia/info/cif.html#ICSD
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=2376&DatabaseToSearch=ICSD
https://www.aflow.org/prototype-encyclopedia/info/cif.html#CCDC
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=1592278&DatabaseToSearch=Published

e BiyO3 can be found in at least six forms (Harwig, 1978; Locherer, 2011):

— monoclinic a-Biy O3, the ground state, stable up to 729°,

tetragonal 53-Bis O3, D515, a metastable state observed at 650°C,

body-centered cubic 7-BisOg, another metastable phase observed at 639°C (this structure),
— [face-centered cubic 0-Biy O3, the stable phase from 729° up to the melting point at 824°C,
— a high-pressure [HP-Bi; O3, and

— a second “non-quenchable” high-pressure structure, HPC-BiyOgl

e The Bi-I (2a) site is 97.5% occupied, making the actual composition of this structure Bi; g505. The Bi-I site may be
occupied by germanium or zinc atoms, e.g. BijoGeOqg.

Body-centered Cubic primitive vectors

a; = —iaX+3ay+3az
a; = 3aX—iay+iaz
ag = %achr %ay — %ai
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Bil
B, = 2T9 a1 + 2x9 as + 272 Az = are X + arsy + ars (8c) OI1
B; = —2x5 ag = —areX —arsy + axs Z (8¢) Ol
B, = —2x9 ay = —axoX+arey —axoZ (8¢) Ol
By = —2x9 a = axoX —aroy — axsZ (8c) Ol
Bg = 2z3a; + 2x3ay + 223 as = arsX +arsy + arsz (8c) O1II
By = —2x3 a3 = —ar3X —ar3y +axr3zz (8¢) oIl
Bsg = —2x3 a = —ax3X+arsy —axs3z (8¢) OlII
By = —2x3a; = ax3X —arsy —axrs (8c) O1II
Bio = (ya + z4) a1 + (x4 + 24) a3 + = ary X+ ays ¥ + az, z (24f) Bi IT
(T4 +va) a3
Bii = —(ya—z4) a1 —(vqg—24)a0— = —ar X —aysy +azs (24f) Bi Il
(4 +ya) a3
Bz = (ya — z4) a1 — (x4 + 24) Az — = —arsX+aysy — azs (24f) Bi Il
(14 —ya) a3
Bis = —(yatzs)ar+(rg—2z4) a2+ = aryX —aysy —azy Z (24f) BiII
(T4 —ya) a3
By = (r4+ys) ar + (ya+24) a2+ = azaX +ars § +ays 2 (24f) Bi II
(4 + 24) a3
Bis = —(x4+ys)ar—(ya—24) 22— = azyX —axryy — ays Z (24f) Bi II

(584 - Z4) ag
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Big = —(x4—ys)ar+(ys—24) a2 — = —azgX —axyy + ays Z (24f) Bi Il
(4 + 24) a3

Biz = (4 —ya) a1 — (ya + 24) @z + = —0z4X +aryy — ays Z (24f) Bi I
(96‘4 - 24) ag

Bis = (x4 +24) a1 + (T4 +y4) a2 + = aysX+azyy +ary z (24f) Bi II
(Ya + 21) a3

Big = —(z4—2z4)a1—(va+ys) as— = —aysX+azyy —axsz (24f) BiII
(Ya — 24) a3

By = — ($4 + 2’4) a; — (33‘4 — y4) as + = aysX —azyy —arys Z (24f) Bi I
(y4 - 24) as

By = (xg — 24) a1 + (x4 — ya) a2 — = —aysX —azyy +axsz (24f) BiII
(ya + 24) a3

Bay = (y5 + 25) a; + (l‘5 + 2’5) as + = axsX +aysy +azs 2 (24f) O III
(75 +ys5) a3

B23 = — (y5 — 25) a; — (%5 — 25) ag — = —axrs X — ays y + azs Z (24f) O III
(75 +ys5) a3

By = (ys — 2z5) a1 — (x5 + 25) ag — = —axs X+ aysy — azs Z (24f) O III
(x5 —ys) a3

B25 = — (y5 + 25) a; + (I5 — Z5) as + = ars X — ays '5’ — azs Z (24f) O III
(5 —ys5) a3

B = (x5 +ys) a1 + (ys + 25) a2 + = azs X+ axrsy + ays 2 (24f) O III
(75 + 25) a3

By = —(a5+ys)ar—(ys —25) aa — = azsX —axrsy — ays Z (24f) O III
(955 - 25) az

Bas = —(z5—ys) a1+ (ys —25) aa — = —azs X —arsy +ays Z (24f) O III
(56‘5 =+ Z5> as

By = ($5 — y5) a; — (y5 + 25) as + = —azsX+arsy — ays Z (24f) O III
(I5 - Z5) az

B3y = (v5+25) a1 + (5 +ys5) aa + = ays X+ azs § + axs Z (24f) O 11T
(y5 + 25) a3

B3, = — (1‘5 — 2:5) a; — (1‘5 + y5) as — = —ays X +azsy —axs Z (24f) O III
(ys — 25) a3

Bs: = —(z5+25) a1 —(v5—ys) as+ = ays X —azsy —axs Z (24f) O III
(ys — 25) a3

B3z = (.Z‘5 — 25) a; + (.’175 — y5) as — = —ays X —azs ¥y +arsz (24f) O III
(ys + 25) a3
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