Monoclinic (IT) BagColryOg Structure:
A3BC2D9_mP60_13_ef2g_ab_2g_et8g-001
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Prototype BasColryOg

AFLOW prototype label A3BC2D9_mP60-13_ef2g_ab_2g_ef8g-001
ICSD 35996

CCDC 2197545

Pearson symbol mP60

Space group number 13

Space group symbol P2/c

AFLOW prototype command  aflow --proto=A3BC2D9_mP60_13_ef2g_ab_2g_ef8g-001

__params=a7b/a7c/a7ﬁ7y3ay47y57y67 7, Y7, 27, X8, Y8, 28, L9, Y9, 29, L10, Y10, £10, L11, Y11,
211, L12, Y12, 212, T13, Y13, 213, L14, Y14, £14, 15, Y15, 215, L16, Y16, 216, L17, Y17, 217, L18, Y18, £18
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e Ba3ColroOg has been observed in three phases (Garg, 2020):

— Above 107K it is in the hexagonal BagColroOg structure, an ordered quaternary form of the hexagonal BaTiO3
structure.

— Below 107K it transforms into the monoclinic (I) BagColraOg structure.

”

— “On further reduction of temperature,” apparently at some point above 60K, the primitive cell doubles and this
monoclinic (IT) BagColryOg structure appears. The monoclinic (I) and monoclinic (IT) structures coexist down to
absolute zero.

e Data for this structure was taken at 60K.

Simple Monoclinic primitive vectors

?aS
a; = aX
as = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Col
B, = 1ag = lccosBR+ fcsinfBz (2a) Col
B; = ta;+1ia = fax+ by (2b) Co Il
B, = fai+itay+1ag = s(a+ccosfB) X+ by + tesin B2 (2b) Co II
Bs = ysax + Lag = lccosBR+bys ¥ + tesin Bz (2e) Bal
Bs = —ysax + 2 a3 = 3ccos Bx —bys ¥ + 3csin B2 (2e) Bal
B, = yiap + +ag = jccos BR+bys ¥ + fesin B2 (2e) oI
Bs = —y4a2+§a3 = 3ccosBR —bys ¥ + 3esin Bz (2e) Ol
By = sa;+ysaz + jag = (% M) K+ bys § + jesin f2 (2f) Ba II
Bio = sa—ysaz + 5 ag = (% M)X_bySY"‘ jesinfz (2f) Ba I
By, = laj+ysas + Lag = ( M) X+bysy + fesin Bz (2f) on
B = fa; —ysaz + S a3 = ( —&—Sccosﬁ) X —bysy + 3csin B2 (2f) on
Bz = T7a; + yras + z7ag = (ax7 + czrcos B) X+ byr § + czrsin S 2 (4g) Ba III
Bis = —z7a; +yras — (27 — 1) a3 = — (az7 4+ c (27 — 1) cos B) X+ byr § — (4g) Ba III
c (27 — %) sin 8 Z
Bis = —r7a; —yras — zrag = —(ax7+czrcosf) X —by; § —cz7rsin Bz (4g) Ba III
Big = zra; —yraz + (27 + 3) ag = (axr +c (27 + 5) cos B) X —byr § + (4g) Ba III
c (27 + %) sin Bz
By, = Tgaj + ysas + 2z as = (axg + czgcos B) X+ bys § + czgsin S 2 (4g) Ba IV
Bis = —zga; +ysas — (28 — 1) a3 = — (azs 4+ c (25 — 3) cos B) X+ bys § — (4g) Ba IV

c(z —%) sin Bz
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1
—Zia@1 + Yraaz — (214 - 5) as
—Z14841 — Y14a2 — 21483
1
Ti4a; —Yaaz + (214 + 5) ag

Ti15a1 + Yi5a2 + 215 a3

— (axg + czgcos ) X —bysy — czgsin Bz
(axg —|—C(Zg + %) cosﬁ) X—bysy +
C(Zg + %) sin 8 Z
(axg + czgcos B) X+ byg ¥ + czosin 5z
— (ax9+c(29 — %)cosﬁ) X+bygy —

c (29 - %) sin 8z
—(azg + czgcos B) X —bygy — czgsin B Z
(awg 4 ¢ (20 + 3) cos ) X — bye § +
0(29 + %) sin Bz
(ax10 + cz10 €08 B) X + by10§ + cz108in 8 2
— (az10 + ¢ (210 — 1) cos B) X+ byi10y —
c (z10 - %) sin 8 Z
— (az19 + cz19cosB) X —by10y —
cz19sin B2
(aa:lo +c (z10 + %) cosﬁ) X—byoy +
c (210 + %) sin Bz
(ax11 + cz11c088) X+ by11 ¥ + cz118in 52
- (axu +c (211 - %) oS 5) X+byny —

c(zll — %) sin 8 Z

—(ax11 +cz11co88) X —by11 § —
CZ11 sinﬁi

(111‘11 +c (2’11 + %) 0055) X—byny+
c (211 + %) sin 8z
(ax12 + cz12c08 8) X+ by12§ + cz128in 5 Z
— (axlg +c (212 — %) oS 6) X+ by1oy —
C (212 — %) sinﬁi
—(az12 + cz12c08B) X —by12y —
cz128in Bz
(axlz +c (212 + %) 0055) X—by2y +
c (212 + %) sin 8 Z
(az13 + cz13c08 ) X+ by13 ¥ + cz138in S 2
— (aw13 + ¢ (213 — §) cos B) X+ by13y —
c (213 — %) sin Bz

— (az13 + cz13c08B) X — by13y —
cz138in B2

(Cm?lg +c (213 + %) cosﬁ) X—bysy +
c (213 + %) sin Bz
(ax14 + cz14c08 8) X+ by14§ + cz148in 5 2
— (az1s + ¢ (214 — L) cos B) X+ by1ay —
c (,214 — %) sin 8 Z
—(az14 + cz14co8B) X —by14§ —
CZ14 sinﬁi
(aw1s +c (214 + 3) cos B) X —by1a § +
¢(z14+ %) sinpz

(ax15 + cz15c08 8) X+ by15§ + cz158in 5 2
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Bs = —z15a1 +yisa2 — (215 - %) a3 = - (CL5615 +c (215 - %) Cos 5) X+byisy — (4g) O VI
c (215 - %) sin 8z

B4z = —Ti5a1 — Y1582 — 21583 = —(aw15 + cz15co8 B) R —by15 9 — (4g) O VIl
cz158in Bz
Bss = Ti5a1 — Yi5az + (2’15 + %) ag = (ax15 tc (Zl5 + %) cos ﬁ) X—byi5§ + (4g) O VIl
C (2,’15 —|— %) SIDBZ
By = ZT16a1 + Y16 A2 + 216 A3 = (axi6 +cz16c0s B) X+ by16 ¥ + cz168in 2 (4g) O VIII
Bso = —zigar+yeaz— (216 —3) a3 =  — (awie+c (216 — 5)cosf) X+ byis § — (4g) O VIII
c (216 - %) sin 8 Z
By, = —T16a1 — Y16 A2 — 216 A3 = — (ax16 + cz16cos ) X — by16y — (4g) O VIII
CZ16 sin ﬁ Z
Bsz = @igai—yisas+ (zi6+3) ag = (aw16 + ¢ (216 + 3) cos B) X — by ¥ + (4g) O VIII
C (2’15 + %) Sinﬁi
Bsz = Zi7ar +yiraz + 217 a3 = (ax17 +czi7cos B) X +by17 ¥ + czi7sin B 2 (4g) OIX
Bss = -—mira;+yivas — (217 - %) a3 = - (axn +c (Zl7 - %) cos B) X+byiry — (4g) O0IX
C (217 — %) sinﬁi
Bss = —x17a] — Y17 A — 217 A3 = —(az17 +cz17cos B) X —by1r § — (4g) 0 IX
cz178in Bz
Bse = xira;—yiras+ (217 +3) as = (az17 + ¢ (217 + 3) cos B) X — byir § + (4g) 0 IX
c (217 + %) sin 8 Z
Bsr = Tig a1 + Yi1s a2 + 218 a3 = (awis +cziscos B) X +byis ¥ + czissinf2 (4g) 00X
Bss = —wisaityisaz— (ss—3) a3 = —(azis+c(as —3)cosf) X+byis§ - (4g) 0 X
C (le — %) Sinﬂi
Bso = —T1g81 — Y18 A2 — 218 A3 = — (ax1s + cz15cos f) X — by1s § — (4g) 0X
cz188in B2
Beo = risa; —yisaz + (218 + 3) ag = (az1s + ¢ (218 + 3) cos f) X — byis ¥ + (4g) 0X

C(Zlg + %) sin 8z

References

[1] C. Garg, D. Roy, M. Lonsky, P. Manuel, A. Cervellino, J. Miiller, M. Kabir, and S. Nair, Evolution of the struc-
tural, magnetic and electronic properties of the triple perovskite BazColra Oy, Phys. Rev. B 103, 014437 (2021),
doii10.1103/PhysRevB.103.014437.

First cited in

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.


https://doi.org/10.1103/PhysRevB.103.014437
http://dx.doi.org/10.1016/j.commatsci.2024.112988

