Triclinic BiMn-Oqo Structure:
AB7C12_aP20.1_a_7a_12a-001

Cite this page as:
e 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.

e 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/UR03

https://aflow.org/prototype-encyclopedia/AB7C12_aP20_1_a_Ta_12a-001

Prototype BiMn;O1,

AFLOW prototype label ABT7C12_aP20_1_a_7a_12a-001
ICSD 24447

CCDC 1527727

Pearson symbol aP20

Space group number 1

Space group symbol P1

AFLOW prototype command aflow --proto=AB7C12_aP20_1_a_7a_12a-001
—Tparams=a, b/a7 C/Cl, Q, Ba Y, %1,Y1,21,22,Y2, 22,23, Y3, 23, T4, Y4, 24, T5,Y5, 25, L6, Y6,
26,T7,Y7, 27,28, Y8, 28, L9, Y9, 29, L10, Y10, 210, T11, Y11, 211, 12, Y12, 212, 13, Y13, 213, 14, Y14, 214,
T15,Y15, 215, L16, Y165 216, L17, Y17, 217, L18, Y18, 218, L19, Y19, 219, 20, Y20, 220

e As with all rare-earth quadruple perovskite manganites (RMn7;O12) undergoes a series of phase transitions with
increasing temperature (Behr, 2023):
— Below 290K it is in this [triclinic BiMn; 1| structure.
— Between 290 and 460K it is in the monoclinic BiMnr 15| structure.

— Between 460 and 608K it is in the monoclinic PrMn-;O15 structure.
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— Above 608K it is in the parent cubic NaMn;O14| structure.

e The primitive unit cell for this structure is nearly body-centered cubic (a ~ b~ ¢,a ~ 3 ~ v~ cos~*(—1/3), and
(Stawiriski, 2017) present it in the body-centered I1 setting of space group #1. The ICSD entry is transformed into the
standard P1 setting, so we use that data.

e The location of the origin for triclinic space groups is completely arbitrary. (Stawiriski, 2017) choose to put the bismuth
atom at the origin.

Triclinic primitive vectors

a; = aX

. al\_ 33
ap = bcosyX + bsinyy a
ag = czX+cyy+e.z
Cp = ccos f3
¢y = c(cosa—cosfcosy)/siny
c, = 2 —c2— 05
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; +yaz + 21 ag = (azy + byy cosy + cz21) X+ (1a) Bil
(byrsiny +cy21) ¥ +c.212
B2 = Troaj + Y2 a2 + 29 as = (axg + byg COs 7y + CxZQ) b'e + (la) Mn I
(byasiny + cyz2) § + c.22 2
B = T3a + yzas + 23 a3 = (axs + byscosy + cp23) X + (1la) Mn II
(byssiny + cyz3) ¥+ c.232
B, = Tga] +Ygaz + 24a3 = (Cl$4 + by4 Ccos 7y + (21.2’4) X+ (la) Mn III
(byasiny + cyza) §+ .24 Z
Bs = Tsay + ysas + 25 as = (axs + bys cosy + cpz5) X+ (1a) Mn IV
(byssiny + cyz5) ¥+ c.25 2
Bg = Tgay + yYg as + 2g as = (axe + byg cosy + cp26) X + (1a) Mn V
(bys siny + cyz6) § + c.26 Z
B, = T7ay + yras + z7as = (ax7 + byrcosy + cp27) X+ (1la) Mn VI
(byrsiny + cyz7) ¥+ c.27 2
Bgs = Tga + ysas + 2g as = (axsg + bys cosy + c28) X + (1a) Mn VII
(byssiny + cyzg) § + c.25 Z
By = Tgaj + yYgas + 29 as = (axg + byg cosy + cpz9) X + (1la) (OB
(bygsiny + cyz9) ¥ + c.29 Z
Bio = T10@1 + Y10 a2 + 210 a3 = (aw10 + by1o cosy + czz10) X + (1a) on
(byrosiny + cyz10) § + c2210 2
B11 = 11 a1 +y11 as + 211 a3 = (azn +by11 COS’Y+CQ;211) 5(+ (la) O III
(byr1siny +cyz11) § + 2211 2
B = T12a1 + Yi2@z + 21283 = (axq12 + byr2 cosy + cpz12) X+ (1a) O1v
(byr2siny + cyz12) § + c.2122
Bz = ri13a; + Y1z a2 + Z13 a3 = (a$13 + by13 Cosy + szlg) X+ (la) oV
(by1zsiny + cyz13) ¥ + c.213 2
By = T14a1 + Y142 + 214 a3 = (axy14 + byra cosy + cpz14) X+ (1a) O VI
(byrasiny + cyz14) § + c2214 2
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Ti5a1 + Y15 a2 + 215 a3

ZT1e a1 + Y16 A2 + 216 A3

ri7a1 +yiraz + 217 a3

T1ga1 + Y18 a2 + 218 a3

T19a1 + Y19z + 219 a3

To0 a1 + Y20 a2 + 220 A3

(az15 —+ by15 COS’Y —+ Ca:ZIS) 5( —+
byissiny + cyz15) ¥ + 2215 %

(
(az16 + by16 COS7Y + cr216) X +
(by1ssiny + cyz16) ¥ + c.216 2
(

ax17 + byi7 cosy + cpz17) X+
(byarsiny + cyz17) § + 2217 2
(az1s + by1g cosy + czz18) X +
(by1gsiny + cyz18) ¥ + c.218 2
(az19 + by1g COS7Y + C2219) X +
(byrgsiny + cyz19) § + €219 2
(axao + byag cosy + cp220) X +
(by2o siny + cyz20) ¥ + c2220 Z
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