a-B1,V-o0q1 Structure:
A3BIC2.mC112.5 6¢_2a2b16¢_4c¢-001

Cite this page as: H. Eckert, S. Divilov, A. Zettel, M. J. Mehl, D. Hicks, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 4. In preparation.

https://aflow.org/p/JBQX

https://aflow.org/p/A3B9C2.mC112_5_6¢_2a2bl6c_4c-001

Prototype Bi;011V,

AFLOW prototype label A3B9C2_.mC112_5_6¢_2a2b16¢c_4c-001
ICSD 98589

Pearson symbol mC112

Space group number )

Space group symbol C2

AFLOW prototype command aflow --proto=A3B9C2_mC112_5_6c_2a2bl6c_4c-001
--params=a, b/a, c/a, B,Y1,Y2, Y3, Y4, T5, Ys, 25, L6, Y6, 26, L7, Y7, 27, T8, Y85 28, L9, Y9, 29,
2105 Y10, 210, 11, Y11, 211, L12, Y12, 212, L13, Y13, 213, L14, Y14, £14, 15, Y15, 215, L165 Y165 2165 L17,
Y17, 217, T18, Y18, 218, 19, Y19, 219, L20, Y20, 220, L21, Y21, 221, L22, Y22, 222, L23, Y23, 223, L24, Y24,
224, %25, Y25, 225, L26, Y26, 226, L27, Y27, 227, L28, Y28, 228, L29, Y29, 229, T30, Y30, Z30

e There are three known varieties of Big Vo017 (Villars, 2018):
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— |, the ground state structure, stable up to 450°C (this structure),
— |8, stable between 450°C and 555°C, and
— 1l stable from 555°C up to the melting point at 880°C.

e The sites we have labeled O-XXIV, O-XXV, O-XXVI, V-III, and V-IV are each only occupied 50% of the time in any one
primitive cell.

e (Mairesse, 2003) describe the structure of a-Big V2013 in the A2 setting of space group #5 with unique axis ¢. We
describe it in our standard setting, C'2 with unique axis b.

Base-centered Monoclinic primitive vectors

ay; = %afc — %by
ag = lax+iby
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B1 = —Y1ay + Y1 az = byl y (2&) OI
B» = —Ys a1 + Y2 as = byg y (2&) OII
B = —ysa; +ysas + %ag = %ccosﬁ&—l—b;%y—l— %csinﬁi (2b) O III
B, = —y4 a1 +y4a2—|—%a3 = %ccosﬁi—kbmﬁf—l—%csinﬁi (2b) o1V
Bs =  (zs—ys)ar+(zs+ys)ax+ = (axs + cz5cos B) X+ bys § + cz5sin 32 (4c) Bil
25 a3
Bse = —(zs5+ys)ar—(v5—ys)as— = —(aws—+czscosP)X+bysy —czssinfz (4c) Bil
Z5 Asg
B, = (6 — ys) a1 + (z6 + ys) az + = (axe + czgcos B) X + bys § + cz6sin 5 Z (4c) Bill
Zg A3
Bs = —(z6+ys)ar—(xz6—ys) aa— = —(ame¢+czecosf) X+bysy — czesinfz (4¢) Bi Il
Zg as
By = (x7 —y7) a1 + (27 +y7) ag + = (aw7 + czrcos B) X+ byr § + czrsin B2 (4c) Bi III
Z7 as
Bio = —(zr+yr)ar—(zr—y7r)aa— = —(axy+czrcosf) X+by;y —czrsinfz (4¢) Bi III
Z7as
Bi1 = (xs —ys) a1 + (xs + ys) a2z + = (axs + czgcos B) X+ bys§ + czgsin 5z (4c) Bi IV
zZg as
Biz = —(zs+ys)ar—(zs—ys)az— = —(avg+czzcosf) X+bysy —cegsin Bz (4c) Bi IV
Zg as
Bz = (xg —yo) a1 + (29 + yg) a2 + = (axg + czgcos B) X+ byg ¥ + czosin 5z (4c) BiV
Zg ag
Bis = —(xo+uyo)ar—(zg—yg)az— = —(axg+czgcosf) X+bygy — czgsinfBz (4c) BiV
29 Az
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Bar

Bas

B29

Bso

B31

Bsy

Bss

B36

Bsr

B38

(10 — y10) a1 +
(z10 + y10) a2 + z10 a3
— (210 +Y10) a1 —
($10 - y10) az — zjpas
(11 —y11) a1 +
(x11 +y11) ag + 211 ag
— (11 +y11) ar —
(5611 - yu) az — 21143
(1‘12 — y12) a; +
(x12 + y12) ag + z12 a3
— (212 +y12) a1 —
(9612 - y12) az — 21243
(13 — 113) a1 +
(z13 +y13) a2 + z13a3
—(z13 +y13) a1 —
(£U13 - y13) a2 — z134a3
(14 — y14) a1 +
(214 + Y14) a2 + 214 a3
— (14 +y14) a1 —
(3014 - y14) az — Z14 a3
(15 — y15) a1 +
(15 + y15) a2 + z15 a3
—(z15 +y15) a1 —
(z15 — y15) @2 — z15 @3
(z16 — y16) a1 +
(16 + y16) A2 + 216 a3
— (w16 + y16) a1 —
(I16 - y16) ag — Z16 A3
(z17 —y17) a1 +
(z17 +y17) @2 + z17 a3
—(z17 +y17) a1 —
(I17 - y17) az — zjr7asg
(z18 —y18) @1 +
(718 + y18) a2 + z18 a3
— (18 +v18) a1 —
($18 - y18) az — zi1gasg
(z19 — y19) @1 +
(T19 + Y19) a2 + 219 A3
— (219 +Y19) a1 —
(1‘19 - y19) az — zj9asg
(220 — Y20) a1 +
(w20 + Y20) a2 + 220 a3
— (20 + y20) a1 —
($20 - y20) az — 220 a3
(721 — y21) a1 +
(w21 + y21) a2 + 221 a3
— (221 +y21) a1 —
(5621 - yzl) az — 221 a3

(CLZElO + cz19 COS ﬂ) X+ ble y + cz10 sinﬁ Z

— (az19 + cz1pcosB) X+ by10y —
CzZ10 sin 6 Z

(ax11 + cz11c088) X+ by11 ¥+ cz118in 52

—(az11 +cz11c088) X+ by11 § —
cz118in Bz

(ax12 + cz12 €08 B) X+ by12§ + cz128in 5 2

— (az12 4+ cz12c08B) X+ by12y —
cz128in B2

(ax13 + cz13c08 B) X+ by13§ + cz138in 82

—(az13 + cz13cos B) X+ by13 § —
cz138in Bz

(az14 + cz14c08 ) X+ by14 ¥ + cz148in S 2

— (CLI14 —+ CZ14 COS 6) )A{ —+ by14 y —
cz148in B2

(ax15 + cz15c08 B) X+ by15§ + cz15sin 5 2

—(az15 + cz15c088) X+ by15y —
cz158in Bz

(ax16 + cz16 €08 B) X+ by16 ¥ + cz16sin 5 Z

— (az16 + cz16c0s B) X+ by ¥ —
cz168in Bz

(ax17 + cz17c08 B8) X+ by17§ + cz17sin 5 2

—(az17 + cz17cos B) X+ by17y —
cz178in Bz

(ax1g + cz18co8 B) X+ by1s ¥ + cz18sin 5 Z

— (ax18 + cz15cos B) X+ by1s § —
Cz18 sin 6 Z

(CLSClg + cz19 COS ﬂ) X+ bylg y + cz19 sinﬂ Z

— (az19 + cz19cos B) X+ by19y —
CZ19 sin ﬁ Z

(awap + 290 €08 B) X + by § + 220 sin 5 2

— (azap + czogcos B) X + byan § —
CZ20 sin 6 Z

(awa1 + 291 €08 B) X + bya1 § + 221 sin 5 2

— (azo1 + czo1c08B) X+ bya1 § —
czo18in B2z
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B3y = (z22 — yo22) a1 + (axaz + cz2ac08 ) X+ byaa § + czaasin f2 (4c) O XVI
(222 + Y22) ag + 222 a3

By = — (z22 + y22) a1 — — (ax92 + cz99cos B) X + by2a § — (4c) O XVI
(22 — Y22) A2 — 22223 Czo98in B2

Bsa = (w23 — y23) a1 + (az93 + czo3 cos B) X + byaz ¥ + cza3sin f2 (4c) O XVII
(w23 + y23) a2 + 22383

By, = — (223 + y23) a1 — — (amag + czo3cos B) X + byas § — (4c) O XVII
(w23 — Y23) A2 — 22323 czo38in Bz

By = (3;‘24 — y24) a; + (CLJ?24 + CZzo4 COS ﬁ) X+ by24 ¥V + czo4 8in Bz (4(3) O XVIII
(224 + Y24) Az + 224 a3

By = — (224 + You) a1 — — (amaq + czo4cos B) X + by § — (4c) O XVIII
(24 — y24) A2 — 224 a3 czo4sin Bz

By = (1‘25 — y25) a; + (ax25 —+ Cczo5 COS 6) X+ by25 S’ + Cczo5 Sil’lﬁ Z (40) 0O XIX
(w25 + y25) a2 + 225 a3

B46 = — (JL‘25 —+ y25) a; — — (CLSC25 —+ CZzg5 COS ﬂ) )2 —+ by25 y — (4(?) O XIX
(w25 — y25) A2 — 225 a3 czo58in 32

By, = (x26 — yo26) a1 + (aza6 + cz26 oS ) X + byag ¥ + 296 8in S Z (4c) O XX
(@26 + y26) A2 + 226 a3

B48 = — ($26 —+ y26) a; — — (ax% —+ CZzog COS 6) )A{ —+ by26 y — (4C) O XX
(26 — Y26) A2 — 226 A3 czo68in 32

By = (xa7 — yor) a1 + (aza7 + cza7cos f) X+ byar § + czo7sin S 2 (4c) Vi
(@27 + y27) a2 + 207 a3

Bso = — (w27 +yor) a1 — = (awa7 + czor cos ) R+ by § — (4c) Vi
(w27 — y27) Az — 227 @3 cza7sin B2

Bs1 = (w28 — yog) a1 + (awag + czog cos B) X + byag § + 208 sin 2 (4c) V 11
(@2 + y28) a2 + 228 a3

By, = — (w98 + yog) a1 — — (axog + czog cos B) X + byag § — (4c) \at
(w28 — y28) A2 — 228 @3 czag8in 32

Bsz = (220 — y20) a1 + (az29 + cza9 cos B) X + byag ¥ + c2298in S 2 (4c) V11
(229 + Y29) A2 + 229 a3

Bss = — (29 + Y20) a1 — — (azag + cza9 cos B) X+ byag ¥ — (4c) VI
(29 — y29) A2 — 229 A3 Czo98in B 7

Bss = (730 — ¥30) a1 + (axso + cz30 cos B) X+ byso ¥ + czzosin S 2 (4c) VIV
(230 + Y30) A2 + 230 a3

Bsg = — (.1'30 + y30> a; — - (al’SO + cz30 cOs 6) X+bysoy — (4C) VIV
(30 — y30) a2 — 230 @3 cz30sin 32
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