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Prototype

AFLOW prototype label
ICSD

Pearson symbol

Space group number
Space group symbol

AFLOW prototype command

A113CO4

A13B4.0P102_31_-17allb_8a2b-001
104638

oP102

31

Pmn2,

aflow --proto=A13B4_oP102_31_17allb_8a2b-001

~Tparams=a, b/a, c/a, Y1, 21, Y2, 22,Y3, 23, Y4, 24, Ys, 25, Y6, 26, Y7, 27, Y8, 28, Y9, 29, Y10, 210,
Y11, 211, Y12, 212, Y13, 213, Y14, 214, Y15, 215, Y16, #2165 Y17, 217, Y18, 2185 Y19, 219, Y20, 220, Y21, 221, Y22,
222, Y23, 223, Y24, 224, Y25, 225, L26, Y26, 226, L27, Y27, 227, L28, Y28, 228, L29, Y29, 229, 30, Y30, 230,
X31,Y31,%31,L32, Y32, 232, L33, Y33, 233, L34, Y34, 234, L35, Y35, 235, L36, Y36, 236, L37, Y37, 237, L38,
Y3s, 238

e (Addou, 2009) consider this as an “approximate of the decagonal Al-Ni-Co quasicrystal.”
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e Coy has also been observed in a monoclinic structure which has a large number of vacancies on the aluminum sites.

e Space group Pmn2; #31 allows an arbitrary choice for the origin of the z-axis. We follow (Grin, 1994) and set the

Z95 = 0.

e If we allow the rather large uncertainty of 0.6A in the atomic positions, FINDSYM sets the symmetry as Pnnm #58.

Simple Orthorhombic primitive vectors

a; = ax

az = by

ag = cZ

Basis vectors
Lattice Cartesian Wyckoff Atom

coordinates coordinates position type
B, = y1az + 21 ag by § + cz1 2 (2a) Al
B, = sa;—yras+ (21 +3) as sax—by1y+c(z+3) 2 (2a) All
B; = Yo Ao + 22 ag bys § + cz0 Z (2a) Al Il
B, = sar—par+ (22 +3) as lax—byy+c(z+3)2 (2a) Al TI
Bs = y3az + 23 az bysy + cz3 2 (2a) Al T1T
Be = sar—ysax+ (z3+3) as sax—bysy+c(z+3) 2 (2a) Al III
B, = Ysas + 24 a3 bys ¥ +cz4 7 (2a) Al IV
Bs = sar—ysar+ (z+3) as lax—bysg+c(za+3)2 (2a) Al TV
By = Ys ag + z5 ag bys § + cz5 Z (2a) AlV
Bio = a1 —ysag+ (25 +5) a3 sa% —bys§+c (25 +3) 2 (2a) AlV
By, = Yo a2 + 26 a3 bye ¥ + cz6 Z (2a) Al VI
Bz = a1 —ysaz+ (2 + 3) as lax—bysy +c(z+3) 2 (2a) Al VI
Bis = yrag + zrag by § + czr z (2a) Al VII
Bis = sar—yrag+ (27 + 5) a3 tak—byry+c(ar+i)2 (2a) Al VII
Bis = Ygag + zgag bys ¥ + c2g 2 (2a) Al VIII
Bie = sar —ysaz+ (s + 3) as lax—bysy+c(zs+3) 2 (2a) Al VIII
Bir = Yo az + 29 as byo § + cz9 2 (2a) Al IX
Bis = sar—yoas + (20 +3) a3 tak—byey+c(zo+3i)2 (2a) Al IX
By = Y10 a2 + 210 @3 by Y + cz102 (2a) Al X
B = sa1—yoaz + (210 + 3) as 30X —byioy +c (210 + 3) 2 (2a) AlX
B2: = Yr1az + 21183 by § +czi1 2 (2a) Al XI
Bs: = sar —ynas+ (211 + 3) a3 saXx —byny+c(zn+3) 2 (2a) Al XTI
Bes = Y12 @z + 212 a3 by12 Y + c2122 (2a) Al XIT
Bas = ta; —yizas+ (212 + 3) a3 1ax —bya§ +c(z12+3) 2 (2a) Al XII
Bas = Y13 a2 + 213 a3 by13y + cz13 2 (2a) Al XIII
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Bos = la; —yizas+ (213 + 3) a3 = lax —byisy +c(zs+3) 2 (2a) Al XTII1
B2y = Yia @z + 214 a3 = by1a§ + cz14 2 (2a) Al XIV
Bos = a1 —ysax + (214 + 3) as = 30X —by1a§ +c(z14+3) 2 (2a) Al XIV
Bag = Y15 a2 + 215 a3 = by15y + cz15 (2a) Al XV
Bso = sar —yisax + (215 + 3) as = saX —byisy +c(z15+35) 2 (2a) AL XV
Bs: = Y16 A2 + 216 A3 = b6 ¥ + c216 (2a) Al XVI
B3z = a1 —yieaz + (216 + 5) a3 = 1ax —byigy +c(z16+3) 2 (2a) Al XVI
B3z = Y17 a2 + z17 a3 = by17y + czi7 2 (2a) Al XVII
B3y = sar—yiraz + (217 + 1) a3 = 30X —byir§ +c (2174 3) 2 (2a) Al XVII
Bss = Y1s a2 + z18 a3 = by18 Y + c218 Z (2a) Col
Bse = sa1 —yisax + (218 + 3) as = 30X —byig§ +c (218 + 3) 2 (2a) Col
Bsr = Y19 @z + 210 a3 = byro ¥ + cz19 2 (2a) CoII
Bss = sar —yoax + (210 + 3) as = 30X —byoy +c(z10+3) 2 (2a) Co Il
B3y = Y20 A2 + 220 A3 = byao ¥ + 20 Z (2a) Co III
By = sa1 —yaz + (220 + 3) a3 = 2aX —byx§ +c(z20+3) 2 (2a) Co IIT
Ba = Yo1 a2 + 221 a3 = bya1 § + cz01 2 (2a) Co IV
By = sar—ynax+ (221 + 3) a3 = 30X —byn § +c (221 + 3) 2 (2a) Co IV
B4z = Ya2 A2 + 222 a3 = byaa ¥ + c299 Z (2a) CoV
By = sa1 —ypas + (222 + 3) as = 30X = by § +c (20 + 3) 2 (2a) CoV
Bss = Y23 @2 + 223 83 = byas § + cz23 2 (2a) Co VI
By = $a; —yosas + (223 + 3) as = 30X —byp ¥ +c(23+3)2 (2a) Co VI
By = Y24 A2 + 224 @3 = byos ¥ + c204 2 (2a) Co VII
Bys = sa; —yoaas + (224 + 3) a3 = 30X —byo§ +c(za+3)2 (2a) Co VII
By = Yos A2 + 225 A3 = byos ¥ + czo5 2 (2a) Co VIII
Bso = sa; —yosas + (225 + 3) as = 30X —byas ¥ +c (225 +5) 2 (2a) Co VIII
Bs:1 = Toe A1 + Y26 A2 + 226 A3 = axag X + byog ¥ + c226 2 (4b) Al XVIII
Bs2 = — (w26 — 3) a1 — yag Az + = —a(ros — 3) X —byae ¥ + ¢ (226 + 5) 2 (4b) Al XVIII
(226 + ) a3
Bss = (1?26 + %) a; —Yzeaz + = a (3326 + %) X—byxy +c (226 + %) z (4b) Al XVIII
(226 +3) s
Bss = —Zg A1 + Y6 Az + 226 A3 = —ax26 X + by2e ¥ + C226 2 (4b) AL XVIIT
Bss = Toray + Yo7 Az + 22723 = azor X + byar § + c207 % (4b) Al XIX
Bsg = — (227 — %) a1 —yoran + = —a(mar—3) X—byxr§+c(zr+3)2 (4b) Al XIX
(2274 3) a3
Bsr = (227 + 5) a1 —yoraz + = a(rar +3) X —byar § + ¢ (227 + 3) 2 (4b) Al XIX
(227 + 3) a3
Bss = —Zo7 @y + Yoy Ag + 227 a3 = —awor X + bysr ¥ + c227 2 (4b) Al XIX
Bsg = Tog a1 + Yag A2 + 228 A3 = arog X + byog § + c208 Z (4b) Al XX
Beo = — (w28 — §) a1 — yas @z + = —a(zas—3) X—bys ¥ +c(zs+3)2 (4b) Al XX
(28 +3) s
Be1 = (225 +5) a1 —yos @z + = a(ros +3) X —byas § + ¢ (208 + 3) 2 (4b) Al XX
(228 + %) as
Bg2 = —Z2g A1 + Y28 Az + 228 A3 = —aTog X + byag ¥ + cz28 Z (4b) Al XX



Bss
Bea

Bes
Ber
Bss

Bro
Br;
Brs

Bry
Brs
Brs

Brs
Brg
Bso

Bs:

Bs2
Bss
Bsa

BS5

Bss
Bsr

BSS

B89

Bgo

Tog A1 + Y29 A2 + 229 A3
- (9629 - %) a; — Y9 az +
(220 + 3) a3
(220 +5) a1 — Y20 a2 +
(229 + %) ag
—ZT29 @1 + Y29 A2 + 229 A3
T30 a1 + Y30 a2 + 230 a3
- (xso - %) a; —ygoaz +
(230 + %) az
(230 + 3) a1 — ysoaz +
(Z30 + %) ag
—T30a1 + Y30 a2 + 230 a3
3181 + Y3182 + 23143
— (w31 —5) a1 —yz a2 +
(231 + %) ag
(31 +3) a1 —ysraz +
(231 + %) ag
—T31a; +ysraz + 23183
T3z @1 + Y32 a2 + 232 a3
— (w32 — 5) a1 —ysa @ +
(232 + %) ag
(3332 + %) a; —Yszaz +
(232 + 3) s
—T32a1 + Yys2az + 23283
T3z a1 + Yszaz + z33as
— (w33 — 5) a1 —yszaz +
(233 + %) ag
(233 + 3) a1 — ysz az +
(233 + 3) as
—Z3za; + Y3z az + z33 a3
T34@1 + Y342 + 234 A3
- ($34 - %) a; —yz4az +
(731 + 3) as
(5534 + %) a; —Yyssaz +
(2314 + %) as
—T34@1 + Y3a a2 + 2343

T35 a1 + Yss a2 + 235 A

— (w35 — 3) a1 —yssaz +
(235 +3) a3
(5635 + %) a; —yssaz +
(735 +3) &

—Z35a1 + Y35 a2 + 235 as

az29 X + byog ¥ + ca29 2

—a (w9 —3) R—byao§+c(220+3) 2

a(z20+35) X—byy+c(z20+3)2

—axa9 X + byog § + czo9 Z

arso X + by30 S’ + cz30 Z

—a(x30 — 3) X—bysoy + ¢ (230 + 5) 2

a(zso+35) X—bysoy +c(z30 +3) 2

—ax3gX + byso ¥ + cz30 Z

ax31 X +bys1 ¥ +cz31 2

—a (31— 3) K —bys1 § + ¢ (231 + 3) 2

a(zsi+5) X—byny +c(zs+3) 2

—axr31 X +bys1 ¥ +cz312

ar3 X +bys2 ¥ + c232 2

—a (32— 5) K —bys2§ + ¢ (232 + 3) 2

a(rs2+3) K—bys2§ +c(232+3) 2

—ax32X +by32 ¥ +c2322

ax33 X + byss ¥ + cz33Z

—a(z33 —5) X —byss§ +c (233 + 3) 2

a(zss+3) X—byssy+c(zss+ 1) 2

—axr33X +by3z ¥ + cz332

ar34 X +byss ¥ + c234 2

—a(z3a—5) R—bysay +c(zaa+3) 2

a(zsa+3) X—bysay+c(zaa+3) 2

—aT34 X +by3s ¥ + cz34 2

axss X+ byss ¥ + cz352

—a(xss —3) X—byss§ +c (235 + 3) 2

a(zss+ %) X —byss§ +c (235 +3) 2

—ax3s X+ byss ¥ + cz352

Al XXI
Al XXI

Al XXI

Al XXI
Al XXII
Al XXII

Al XXII

Al XXII
Al XXIII
Al XXIII

Al XXIII

Al XXIII
Al XXIV
Al XXIV

Al XXIV

Al XXIV
Al XXV
Al XXV

Al XXV

Al XXV
Al XXVI
Al XXVI

Al XXVI

Al XXVI

Al
XXVII

Al
XXVII

Al
XXVII

Al
XXVII



Bo:1 = T36 a1 + Y36 A2 + 236 A3 = arze X + byse ¥ + 236 2 (4b) Al

XXVIII
Bgs = — (wgﬁ — %) a; — Ysgaz + = —a (.%'36 — %) X—byssy +c¢ (236 + %) Z (4b) Al
(36 + 1) XXVITT
Bgs = (3536 + %) a; — Ysgag + = a (3336 + %) X—bysy +c¢ (2’36 + %) v/ (4b) Al
(236 +3) a3 XXVIIIT
Bos = —T36a1 + Y36 A2 + 236 A3 = —ax36 X + byse ¥ + cz36 2 (4b) Al
XXVIII
Bgs = T37 a1 + Ysras + 237 as = ars7 X + by37 5’ + cz37Z (4b) Co IX
B96 = — (.1337 — %) a; — Ysrag + = —a ($37 — %) X — by37$7 +c (2’37 + %) Z (4b) Co IX
(237 +3) a3
Bg7r = (1337 + %) a; —Ysrag + = a (5637 + %) X—bysry+c (2537 + %) Z (4b) Co IX
(237 +3) as
Bgs = —x37a] + Y37 Az + 237 as = —azr37 X+ bys7 ¥ + cz37Z (4b) Co IX
Bgy = T3gal + i3g A2 + 238 a3 = ar3g X + bysg ¥ + cz3s 2 (4b) Co X
Bioo = — (238 — 3) a1 —yssaz + = —a(rss—3) X—byssy+c(zs+3)2 (4b) Co X
(238 + %) as
Bio1 = ((Egg + %) a; —Ysgaz + = a (1‘38 + %) X —byssy +c (238 + %) Z (4b) Co X
(238 +3) a3
Bioz = —x3ga1 + Ys3g Az + 233 a3 = —az3g X+ byss ¥ + cz382 (4b) Co X
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