Low Temperature BaBi,Ti4045 Structure:
AB4C15D4_0C96_36_a_2b_a7b_2b-001
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Prototype BaBisO15Tiy

AFLOW prototype label AB4C15D4_0C96_36_a_2b_a7b_2b-001
ICSD 150928

Pearson symbol 0C96

Space group number 36

Space group symbol Cme2,

AFLOW prototype command aflow --proto=AB4C15D4_oC96_36_a_2b_a7b_2b-001
—~params=a, b/a7 C/a7 Y1,%1,Y2,%22,T3,Y3,23, L4, Y4,24,T5,Y5, 25, L6, Y6, 26, L7, Y7, 27, L8,
Ys, 28,29, Y9, 29,10, Y10, 10, L11, Y11, 211, 12, Y12, 212, L13, Y13, 213

e Aurivillius phases are layered tetragonal materials with composition (Me502)?* (Me,, 1R O3m11)?~
(Mep,—1Me5R, Og(p41)), where Me and Me’ are metals and R is a transition metal with a charge of 44 or 4-5. (Subbaro,
1962)

e Data for this structure was taken at room temperature. Above 700K this transforms into the tetragonal high temperature
m = 4 Aurivillius structure.

e The ICSD entry for this structure states that the actual composition of what we call the Ba I site is Bag 26Big.74, and the
composition of our Bi II site is Bag 37Big.74. We have arbitrarily labeled the first of these sites Ba and the second Bi so
that the AFLOW label mimics the composition of the structure.

e (Kennedy, 2003) give the structural information in the A2;am setting of space group # 36. We used FINDSYM to
transform this to the standard C'mc2; setting.

Base-centered Orthorhombic primitive vectors

a = %afc - %bf’ =i
1,61 113

az = zaX+3by

ag = cZz

Basis vectors


https://aflow.org/p/8N75
https://aflow.org/p/AB4C15D4_oC96_36_a_2b_a7b_2b-001
https://aflow.org/p/AB4C15D4_tI48_139_a_2e_bd2e2g_2e-001
https://aflow.org/p/AB4C15D4_tI48_139_a_2e_bd2e2g_2e-001

B,
B,

B4
Bs

Bs

B~

By

Bio

Bll

B2

Bis

Bia

Bis

B16

Bi~

B18

Bio

B20

B22

B23

B24

Lattice
coordinates

—y1a1tyraz+z1a3
yra; —yiag+ (Z1+%) az
—Y2a1 + Y2a2 + 22 a3
Yy2air —Yz2az + (22'1‘%) az
(r3 —y3) a1 + (x5 +y3) as +
Z3 as
—(z3 —y3) a1 — (z3 +y3) ax +
(3+3) as
(z3 +y3) a1 + (z3 —y3) az +
(23 + %) as
—(z3+ys) a1 — (v3 —y3) a2 +
Z3 as

(v4 —ya) a1 + (74 +y4) a2 +
Z4 Asg

— (w4 —ya) a1 — (x4 +ya) a2 +
(21 +3) a3
(w4 4+ ya) a1 + (24 — ya) a2 +
(4 +5) 2

— (4 4+ ya) a1 — (x4 —ya) a2 +
Z4 a3

(5 —ys5) a1 + (w5 +ys5) az +
25 as
— (x5 —ys) a1 — (5 + y5) az +
(25 + %) as
(x5 +y5) a1 + (x5 — y5) az +
(2’5 + %) as
—(z5 +ys) a1 — (x5 —ys5) @z +
Z5 asg

(6 — y6) a1 + (z6 + ys) a2 +
Z6 A3
— (w6 — y6) a1 — (w6 + ys) a2z +
(«36 + %) as
(6 +ys) a1 + (x5 — ys) a2 +
(26 +3) a3
— (w6 +y6) a1 — (v6 — ys) az +
Zg as

(7 —y7) a1 + (w7 +y7) az +
Z7 as

— (w7 —y7) a1 — (w7 +y7) az +
(274 3) a3
(7 +y7) a1 + (w7 —y7) az +
(Z7 + %) as

—(z7+yr) a1 — (7 —y7) ax +
Z7ag

Cartesian
coordinates

byr § + ¢z 2
—by1§+c(a+3)2
by § + cz0 2
—bygy—i—c(zQ—f—%) Z

axsX +bysy +cz32
—axgi—bygy—kc(zg—k%) Z
arsX —bysy +c(23+ 1) 2
—ax3X +bysy +cz32
axs X +bysy +cz42
—arsX —bya ¥ +c (2 + 3) 2
araX —bys§+c(za+ 1) 2
—ars X +bysy +cz42
arsX +bysy +cz52
—ax5§c—by5$f—|—c(z5+%) Z
az55<—by5§f+c(25+%) Z
—ars X+ bysy + cz5 Z
axg X + by ¥ + cz¢ Z
—azeX —bysy +c (26 + 3) 2
are X —bye § + ¢ (26 + 3) 2
—arg X+ bysy + cz6 Z
ax7X+by; ¥y +cz72
—az7 X —byr g +c(zr+3) 2
avr X —byr § +c (27 + 3) 2

—ax7X+ by ¥ +czr 2
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Bas

B26

Bar

B28

Bao

B30

Bs;

B32

B33

B3y

B35

Bsr

Bss

B39

Byo

B41

Bys

Bya

Bys

Bys
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B48

(8 —ys) ar + (w3 +ys) az +

Zg as
— (g —ys) a1 — (xs +ys) a2 +
() o
(zs +ys) a1 + (v — ys) az +
(25 +3) as

—(zs +ys) a1 — (x5 —ys) az +

%8 a3

(xog —yo) a1 + (zg + yo) as +

Zg as
— (w9 —yo) a1 — (w9 +yo) az +
(29 + %) as
(z9 +yo) a1 + (z9 — yo) az +
(20 +3) a3

— (w9 +y9) a1 — (w9 — yo) az +

Zg as

(3?10 - y10) a; +
(x10 + Y10) a2 + 210 a3

- (5010 - y10) a; —
(710 +y10) a2 + (210 + %) az
(10 + y10) a1 +
(w10 — y10) A2 + (2’10 + %) ag
— (210 + Y10) a1 —
(z10 — y10) a2 + z10 a3
(11 —y11) a1 +
(11 +y11) a2 + z11 a3
- (1311 - yn) a; —
(11 +y11) a2 + (2’11 + %) az
(11 +y11) a1 +
(11 — y11) az + (211 + %) as
—(z11 +yn) ar —
(x11 — y11) ag + 211 a3
(12 — y12) a1 +
(12 + y12) a2 + z12 a3
- (3612 - y12) a; —
(712 +y12) Az + (2’12 + %) ag
(x12 + y12) a1 +
(12 — Y12) Az + (212 + %) as
— (12 +y12) a1 —
(x12 — y12) a2 + 21283
(13 —y13) a1 +
(z13 +y13) a2 + z13a3
- (5613 - y13) a; —
(z13 4+ y13) a2 + (213 + 3) a3
(z13 +y13) a1 +
(13 — y13) Az + (213 + %) az

—(z13+y13) a1 —
(z13 — y13) a2 + z13a3

arg X + bysy + czg
—azsX —bysy +c(zs+3) 2
axgﬁ—by8y+c(z8+%) Z
—arg X+ bysy + cz5 Z
axrgX + by y + cz9 Z
—azgX —bygy +c (20 + 3) 2
avgk —byg § +c (20 + 3) 2
—arg X+ bygy + c29 Z

ar1o X+ by ¥ +cz102

—az1oX —by1oy +c (20 +3) 2

arioR —byioy +c(z10+3) 2

—ax19X + by10y + cz10 Z

ar11 X +byn ¥ +cz11 2

—azn X —byny+c(zn+3) 2

ary R —byny+c(z+3) 2

—ar11 X+ by § +cz11 2

ar12X +by12 ¥ +cz122

—az R —by1ay +c(z12+3) 2

arpp X —by1oy +c(z12+3) 2

—azr12X +by12y +cz122

ax13X +by13 ¥ + cz13 2

—azri3R —by1sy +c(z13+3) 2

a$13i—by13y+c(zlg + %) Z

—ar13X +by13y +cz132
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