B-BisO3 (D519) Structure:
A2B3_tP20_117_.1_adgh-001

This structure originally had the label A2B3_tP20_117_i_adgh. Calls to that address will be redirected here.
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Prototype Bi; O3

AFLOW prototype label A2B3_tP20_117_._adgh-001
Strukturbericht designation D55

ICSD 27151

Pearson symbol tP20

Space group number 117

Space group symbol P4b2

AFLOW prototype command aflow —--proto=A2B3_tP20_117_i_adgh-001
~Tparams=a, C/a7 T3, T4,T5,Y5, 25

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

— monoclinic a-Bis O3, the ground state, stable up to 729°,
— tetragonal 8-BisOs, D512l a metastable state observed at 650°C (this structure),
— |body-centered cubic v-BisOgs), another metastable phase observed at 639°C,
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— face-centered cubic 0-BiyOgs, the stable phase from 729° up to the melting point at 824°C,
— a high-pressure [HP-Bi, O3, and
— a second “nonquenchable” high-pressure structure, HPC-Bis O3,
e (Sillén, 1937) presented this structure in the doubled-unit cell C42b setting of space group #117, and the ICSD entry is

from that paper. We follow (Harwig, 1978) and use the standard P4b2 setting. We have shifted the origin so that the O-1
atom is at the (2a) site.

Simple Tetragonal primitive vectors

a3

%laZ

a; = axX

as = ay

ag = CZ

Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) 01
B = sa+3ay = saX+zay (2a) Ol
B; = %ag—i-%ag = %ay—i—%ci (2d) Ol
B, = $ai+ jasg = saX+ 3c2 (2d) O1II
Bs = r3a; + (9:3+%) as axg)“cha(ngr%) y (4g) O III
Bg = —r3a; — (xg — %) a = —ax3X—a (;vg — %) v (4g) O III
B, = (ch—i— %) a; — T3 a a(xg—i— %) X —axsy (4g) O III
Bs = — (23— 3) a1 + x3 2, = —a (w3 — %) X+ azsy (4g) O 1I
By = x4a1+(1'4+%) a2+%a3 = ax4ﬁ+a(z4+%)y+%ci (4h) o1V
Bio = —zsa; — (x4— %) ap + %ag = —ax4§<—a(ac4— %) y—i-%ci (4h) o1V
Bi1 = (m—i—%) al—x4ag+%a3 = a(m—i—%) i—amy—i—%ci (4h) o1V
B, = —(u—%) a +x4a2—|—%a3 = —a (334—%) 5<+ax4$f+%c2 (4h) o1V
Bz = Tsa) + ys as + 25 as = arsX+aysy + cz52 (81) Bil
B = —T5a; — Ysaz + 25 as = —azsX —aysy +czs (81) Bil
Bis = Ys a1 — s az — 25 Az = ays X — axsy — cz5 2 (81) Bil
Bis = —Ysa1 +Tsa2 — 25 a3 = —ays X+ a5y —cz5 2 (81) Bil
Bir = (z5+3)ai—(y5—3) ast+zsa3 = alzs+3)%x—a(ys—3) §+czsz (81) Bil
Bis = —(;v5—%) a1+(y5+%) as + = —a(xg,—%)fc—i—a(yg,—&—%)y—&—czsi (8i) Bil
z5as

Bio = (ys5+3)ai+(v5+3) ax—2583 = a(ys +3) X+a(rs+3)§—cz (81) Bil
Bao = —(ys5—3)a—(zs—3)a— = —a(ys— ) x—a(ws—3) §—ca2 (81) Bil

Z5 ag
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