Orthorhombic CogAly3 Structure (Approximate Quasicrystal):
A13B4.0P102.31.17al1b_8a2b-001

This structure previously used the label(s) A13B4_0P102_31_17al1b_8a2b. Calls to these addresses will be redirected here.
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Prototype Aly5Coy

AFLOW prototype label A13B4.0P102_-31_17al1b_8a2b-001
ICSD 104638

CCDC 1662548

Pearson symbol oP102

Space group number 31

Space group symbol Pmn2;
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AFLOW prototype command aflow --proto=A13B4_oP102_31_17allb_8a2b-001
“Params:a7b/a7c/a,y1,21,2/27227937237?}4,247y5725,yG,26,y77Z773/8,Zsayg,297y107210,
Y11, 211, Y12, 212, Y13, 213, Y14, 214, Y15, 215, Y165 2165 Y17, 2175 Y18, 2185 Y19, 219, Y20, 220, Y21, 221, Y22,
222, Y23, 223, Y24, 224, Y25, 225, L26, Y26, 226, L27, Y27, 227, T28, Y28, 228, T29, Y29, 229, T30, Y30, 230,
31, Y31, 231, T32, Y32, 232, L33, Y33, 233, L34, Y34, 234, T35, Y35, 235, 36, Y36, 236, L37, Y37, 237, L38,
Y38, 238

(Addou, 2009) consider this as an “approximate of the decagonal Al-Ni-Co quasicrystal.”

Coy4 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 + z1 a3 by § + ¢z Z (2a) Al
B, = fa;—yras+ (21 +3) a3 lax—bypg+e(a+i)z (2a) All
Bs = Y2 @z + 22 a3 bys § + czo 2 (2a) AlTI
By = sar—ypax+ (2 +35) as tax—byy+c(za+3)2 (2a) ALTI
Bs = Y3 az + z3 as bys § + cz3 Z (2a) Al TII
Be = ta; —ysap+ (234 3) ag tax—bysy+c(a+3i)2 (2a) Al 111
By = Ysaz + 24 as bys ¥ + cza Z (2a) Al TV
Bg = sa;—ysas+ (2 +3) ag lak—byuy+c(ua+i)z (2a) ALTV
By = Ys ag + 25 Az bys § + cz5 2 (2a) AlV
Bio = far—ysax+ (25 + 3) as tak—bysg+c(as+3)2 (2a) AlV
Bi1 = Yo A2 + 26 A3 by ¥ + czg Z (2a) Al VI
Biz = sar—ysaz+ (2 + 3) as lak—bysy+c(z+1)2 (2a) Al VI
Bis = Yyraz + zyas byr y + czr z (2a) Al VII
By = sar—yrax+ (27 + 1) as lak —byr§+c(or + (2a) Al VII
Bis = Ys as + 23 as bys § + c2s 2 (2a) Al VIII
Bis = $a; —ysas+ (28 + 3) as tax—bysy+c(zs+3) 2 (2a) Al VIII
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B56 = — (,’,E27 — %) a; — Ya7vag + = —a (I27 - %) X — by27y +c (2’27 + %) Z (4b) Al XIX
(227 +3) as

Bsr = (227 + 3) a1 — yaras + = a(var+3) X—byary +c(zor+ 1) 2 (4b) Al XIX
(227 + %) az

Bss = —Ta7 a1 + Yo7 A2 + 227 A3 = —aror X + by2r § + czo72 (4b) Al XIX

Bsg = Tog A1 + Yog Ao + zog A3 = arog X + byog § + c208 Z (4b) Al XX

Beo = — (w28 — 3) a1 — yas @z + =  —a(wws—3) X—bynsy+c(zs+3)2 (4b) Al XX
(225 + 3) a3

Be1 = (zos + 1) a1 — yasaz + = a(ros+5) X—byas ¥ +c(z08+5) 2 (4b) Al XX
(228 + %) as

Bg2 = —Z2g A1 + Y28 Az + 228 A3 = —aT28 X + byas ¥ + 228 2 (4b) Al XX

Bes = Tog A1 + Y29 Ao + 229 A3 = aT29 X + byog ¥ + c2zo9 Z (4b) Al XXI

Bes = — (220 — %) a1 —yao @z + =  —a(z—3) X—byny+c(ao+3)2 (4b) Al XXI
ot 1) o

Bes = (w20 +3) a1 —y20 a3 + = a(zo+3) K—byny +c(z+3)2 (4b) AL XXT
(220 + 3) 23

Bes = —Tg9 a1 + Y29 A2 + 229 A3 = —a29 X + byag § + c229 Z (4b) Al XXI

Ber = T30 @1 + Y30 a2 + 230 a3 = arzo X +byso ¥ + 2302 (4b) Al XXII

Bes = — (730 — 3) a1 —ysoaz + =  —a(zs0—3) X —bysoF +c(z0+3) 2 (4b) Al XXII
(230 + 3) 23

Bgo = (z30 +3) a1 —yso a2 + = a(zso+3) X—bysoy +c(z30+ 1) 2 (4b) Al XXII
(230 + 3) a3

Bro = —30 @1 + Y30 2 + 230 A3 = —ax30 X + byso § + cz30 Z (4b) Al XXII

B7 = T31 a1 + Y31 a2 + 231 a3 = arz X+ bys1 ¥ + cz31 2 (4b) Al XXIII

By, = — (731 —3) a1 —ys1as + =  —a(zsi—3) X—byny+ec(zm+3)2 (4b) Al XXIII
(231 + 3) a3

Brs = (z31+3) a1 —ys1 a2 + = a(zsi+3)X—byny+c(em+1)2 (4b) Al XXIII
(231 + %) ag

Brys = —x31a1 + Y31 a2 + 231 a3 = —azr31 X+ bys1 ¥ + cz312 (4b) Al XXIII

Brs = T3z a1 + Y32 Az + 232 a3 = arz2 X+ bys2 ¥ + cz32 2 (4b) Al XXTV

Brg = — (w32 — 3) a1 —ysp a2 + =  —a(zsa—3)X—byny+c(m+i)2 (4b) Al XXIV
(232 + 3) a3

Brr = (232 +3) a1 —ys2 a2 + =  a(zp+3)X—bypytc(mti)a (4b) Al XXIV
(232 + 3) as

Brg = —T32a1 + Ys2 @2 + 232 a3 = —ax32X + bys2 ¥ + cz322 (4b) Al XXIV

Brg = T33a1 + Y33 a2 + 23323 = ars3X +byss ¥ + c2332 (4b) Al XXV

Bgo = — (w33 — 3) a1 —ysza + =  —a(zss—3)X—bysy+c(ems+3)2 (4b) Al XXV
(233 + %) az

Bg1 = (233 + 3) a1 — ysz az + = a(rss+3) X—byss§ +c (233 + 3) 2 (4b) Al XXV
(233 + 3) as

Bs2 = —T33 a1 + Yz a2 + 233 a3 = —ar33 X+ bys3 § + cz332 (4b) Al XXV

Bgs = T3481 + Y34 @2 + 23483 = arss X +bysa ¥ + 2342 (4b) Al XXVI

Bgs = — (734 — %) a1 —ysa @ + =  —a(zu—3) X—bysay+c(eatsz)2 (4b) Al XXVI
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