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Prototype Al3Mn

AFLOW prototype label A9B4_0P156_62_5¢11d_6¢3d-001
ICSD 105512

CCDC 1663396

Pearson symbol oP156

Space group number 62

Space group symbol Pnma

AFLOW prototype command  aflow --proto=A9B4_oP156_62_5c11d_6c3d-001
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Y18, 218, 19, Y19, 219, £20, Y20, 220, L21, Y21, 221, L22, Y22, 222, 23, Y23, 223, L24, Y24, 224, 25, Y25,
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e While all sites are fully occupied, there is some mixing of aluminum and manganese atoms:

— The Mn-V site is 70% Mn and 30% Al,

The Mn-VI site is 80% Mn and 20% Al,

The Al-VI site is 10% Mn and 90% Al,

— The Mn-VIII site is 50% Mn and 50% Al, and
— The Mn-IX site is 60% Mn and 40% Al.

e This gives a final composition of Aly g4Mn.

Simple Orthorhombic primitive vectors

a; = ax
as = bY
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = xlal—l—iag—i—zlag axli—i—%by—i—czli (4¢) All
B, = —(xl—%) al—&—%ag—&— —a(xl—%)fc—i—%by—i—c(zl—i—%)i (4c) All
(214 3) a3
B; = —r1a; + % as — z1 as —ar1 X+ %by —c21 2 (4¢) All
B, = ($1+%)al+i327(217%)33 a(aclJr%)f(Jribyfc(zlf%)i (4c) All
B; = xgal—l—iag—f—zgagg axgi—i—%by—i—czQi (4c) Al Tl
Bg = —(z2—3) a1+ 3as+ —a(ze—3) X+ 3by+c(za+3)2 (4c) ALTI
(224 3) as
B, = —z9a; + % ar — zp a3 —azre X + %by — 292 (4¢) Al Il
Bsg = (m—i—%)al—i—iag—(z —%)ag a(xg—i—%))‘(—i—iby—c(zQ—%)i (4c) Al Il
By = r3al + i as + z3 as arsX + iby +cz3% (4c) Al 11T
B = — (23— 3) a1+ 3as + —a(zz3—3) X+ 3by+c(z+3)2 (4c) AL TII
(23+3) as
Bi1 = —x3a; + % ar — z3 a3 —axr3 X+ %by —cz3 7 (4¢) Al IIT
B, = ((Eg-’-%) al—i—iag—(zg—%) as a(xg—i—%))‘(—i—%by—c(zg—%) Z (4c) Al 11T
Bz = T4a; + i as + z4 a3 arsX + iby +czaZ (4c) Al TV
B4 = —(am—%) al+%ag+ —a(x4—%)5<—|—%b§f—|—c(Z4+%)i (4¢) AlTV
(21+3) as
By = —z4a; + % ar — z4 a3 —ars X+ %by —C24 2 (4c) Al IV
Big = (m—l—%) a1—|—ia2—(24—%) as a(m—l—%)i—i—%by—c(@;—%)i (4c) Al TV
By = T5a1 + 5 as + 25 a3 azs X+ 1by +ca5 2 (4c) AlV
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(26 + 3) as
—zga; + 3a; — 26 a3
(26 +3) a1+ ;a2 — (% — 3) a3
$7al+i32+z733
—(zr—3) ar+3a+
(2 +3) as
—x7a1+%a2—z7a3
(274 3) a1+ a2 — (27 — 3) a3
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(211 - 3) a3
Tizay + Y2 a2 + 21243
—(r12— 5) a1 —y1ar +
(z12+ 3) a3
—zi2a; + (y12 + %) az — z12a3
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—(r13—3) a1 —y1zay +
(213 + %) az
—z13a1 + (Y13 + ) a2 — z13a3
($13 + %) a; — (y13 - %) az —
(313 - %) as
—Z13a1 —Y13a2 — 21333
(5513 + %) a; +yizag —
(215 = 3) a3
Tizag — (y13 - %) as + z13 a3

—(r13—3) a1 + (y13 +3) as+
(2134 3) as
Ti4a1 +Yra2 + 21423
—(r1a—3) a1 —yaag+
(214 + %) as
—z14a1 + (Y14 + 3) a2 — 21483
(1‘14 + %) a; — (y14 - %) az —
(214 — 3) a3
—Z14a1 —Y14a2 — 21433
(z14 + 3) a1+ y1sa —
(s14 = 3) a3
Ti4a1 — (y14 - %) ag + 214 a3

(9314 - *) a; + (y14 + ) ag +
(214 + 1) as
Tis a1 + Y15 a2 + 215 a3
—(x15— 5) a1 —y1s a2 +
(215 + %) ag
—Tisa; + (y15 + %) az — 215 a3
(o154 4) a1 — (s — 1) 2z -
(215 - 5) as
—Z158a1 — Yi5a2 — 21533
($15 + %) a; +yisaz —
(215 - %) as
Tisa1 — (y15 - l) ag + 215 as

(5E15 - *) a; + (y15+ ) as +
Z15 + 1) az

ZTie a1 + Y16 A2 + 216 A3

- ($16 - %) a; —yieaz +
(216 +3) a3

1
—Zi6a1 + (y16 + 5) az — 216 a3
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@m+ 3) 2
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6(2’13— %) Z
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—araR+b(ya+3) 9

a(ziat3) X=b(ya—3) ¥ -
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— CZ14 Z
—azr14X —by1a ¥ —cz142

ax145<—b(y14 - %) 5""02142

—a(:c14ff)x+b( )
c(zat3) 2

axis X +by15 ¥ + czi52

—azi5 X+ b (y15 + )

a(zis+3)X—b(ys—3)y—
c(zis— 1) 2
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— CZ15 Z
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3) 2
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ar16 X+ by16 ¥ + cz16 2
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Z
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a(zis5+ %) X+byisy —c (215 — 3) 2
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z17 + %) asz
Tigay + Yigaz + zig as
- (xls - %) a; —yigag +
(218 + %) as
—Tigar + (y18 + %) az — zig ag
(1‘18 + %) a; — (y18 - %) az —
Z18 — 3) a3
—Z18a1 — Y182 — 21843
(1’18 + %) a; +yigaz —
(215 = 3) as

1
Tigar — (yls - 5) ag + z1g as

—(r1s—3) a1+ (yis +3) a2+

z18 + %) as
Ti9a1 + Y19 A2 + 219 A3
- (3319 - %) a; —Yigaz +
(219 + %) ag
—z19a1 + (Y19 + ) a2 — 219 a3
($19 + %) a; — (y19 - %) az —
219 —3) a3
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1
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~
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—
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ax1sX + by18 ¥ + cz182

—azigX+b(yis+3) §—cris2
a(zis+3)%x—b(yis—3) 9 —
C(Zlg—%) 2

—ar1g X — by18 5’ — CZ18 Z

a(zis+3) X+byisy —c (218 — 1)

ax19X + by19y + cz192

—az19X + b (y10 + 3) § — c210%
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a(zi6+5) X+byisy —c(z16 — 3) 2

—a(r17—5) X—byir§+c(a7+3) 2

a($17+%) i+by17y—c(217—%) Z

—a(r1s—3) X—byisy +c (28 + 5) 2

Z

—a(z10— %) X—by1oy +c(z0+3) 2

a(zio+ %) X+byoy —c(z10— 1) 2
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(220 = 3) a3
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(T/zo + %) a; + Yo az —
(220 = 3) a3
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(320 + ) az
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—(x21— %) a1 —yzmaz +
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(5623 + %) a; — (y23 - %) az —
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Biso = —(z23—3)ai+ (yos+3) axt+ = —a(zos—3) XK+b(yas+3) 9+ (8d) Mn VII

(223 + 3) a3 c(223+3) 2

B141 = T24 A1 + Y24 A + Z924 A3 = axoq )A( + by24 y + CZ24 2 (8d) Mn VIII

Bi42 = — (w21 — 1) a1 —yosar + =  —a(wa— L) K —byuFtc(zaat+i)z (8d) Mn VIII
(224 + %) ag

Bi4s = —zaa; + (y24 + %) az — 2483 = —ar2y X +b (3124 + %) Yy —czuz (8d) Mn VIII

B144 = (IQ4 -+ %) a; — (y24 — %) ag — = a (1’24 + %) X—0b (y24 — % S/ — (Sd) Mn VIII
22475 as 0(2247%)2

Biss = —T4@1 — Y2482 — 224 A3 = —aZ24X — by2a ¥ — 2242 (8d) Mn VIIT

Bi4g = (1‘24 + %) a) + Yygq a2 — = a (3324 + %) X+byauy —c (2’24 — %) Z (8d) Mn VIII
(324 - %) as

B147 = Togq Al — (y24 — %) ag + zo4 a3 = a4 x—b (y24 - %) y + czo4 Z (Sd) Mn VIII

B148 = — (1'24 — %) a; + (y24 + %) as + = —a (£C24 - %) X + b (y24 + %) y + (8d) Mn VIII
it 1) 2 leaa+ 1) 2

Bi4g = Tos A1 + Y25 A2 + 225 A3 = aza5 X + byos ¥ + c2252 (8d) Mn IX

Biso = — (.2325 — %) a; — Y5 az + = —a ($25 - %) X—bysy +c (2’25 + %) Z (8d) Mn IX
(225 + %) az

Bis1 = —ao5a1+ (yo5 +3) a2 — 20583 = —azos R +b(yos +3) §—cza52 (8d) Mn IX

Biss = (z2s+3) a1 — (yo5s —3) a2 — = a(zos+3) %X —b(ys — %) ¥ — (8d) Mn IX
s — 1) 24 (oxs— 1) &

B153 = —X25a1 — Y25 A2 — Z25 a3 = —QaXxas X — by25 5’ — CZ95 Z (Sd) Mn IX

Bis4 = (3325 + %) a; + Yssag — = a ($25 + %) X+ by ¥ — ¢ (225 — %) Z (8d) Mn IX
(225 = 3) as

Biss =  @osa; — (Yos — 3) a2 + 20583 = azos X — b (yss — 3) § + czo5 2 (8d) Mn IX

Bise = — (225 —3) a1+ (Y5 +3) a2+ = —a(ro5 —3) R+b(ys +3) I+ (8d) Mn IX
(225 + %) ag c (225 + %) Z
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