P,Ses Structure:

A4B3 oP112 62 8c4d 4c4d-001

This structure originally had the label A4B3_oP112_62_8c4d_4c4d. Calls to that address will be redirected here.
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Prototype

AFLOW prototype label
ICSD

Pearson symbol

Space group number
Space group symbol

AFLOW prototype command

P4S€3

A4B3_0P112_62_8c4d_4c4d-001
26483

oP112

62

Pnma

aflow --proto=A4B3_oP112_62_8c4d_4c4d-001

——params=a, b/a, C/CL, L1,21,X2,22,L3,23,L4y24,L5,25,L6,26,L7,27, L8y 28, LY, 29,L10,
210, T11, 211, L12, 212, L13, Y13, 213, L14, Y14, 214, L15, Y15, Z15, L16, Y16, 216, L17, Y17, 217, 18, Y18,
218,219, Y19, 219, 20, Y20, 220
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e (Keulen, 1959) give this structure in the Pmnb setting of space group #62. We used FINDSYM to translate this into the
standard Pnma setting.

e The original version of this structure (Hicks, 1999) had errors in the positions of several atoms. These have now been
corrected.

Simple Orthorhombic primitive vectors

a; = aX
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = x1a1—|—ia2—|—zla3 = amlfc—kiby—kczli (4¢) PI
B, = —(m1—3) ar+3a+ = —a(z1—3) %+ 3by+c(n+3)2 (4¢) PI
(=1 +3) as
B; = —zi1a; + %ag — 2z a3 = —ar1 X+ %by —cz1 2 (4¢) PI
B, = (xl—l—%)al—l—iag—(zl—%)ag = a(xl—l—%)fc—l—%by—c(zl—%)i (4c) PI
Bs = x2a1+%a2+zQa3 = ax25<+ib§f+cz'22 (4¢) PII
Bg = f(ng%) a1+%a2+ = fa(ng%)chr%berc(zQJr%)Z (4¢) PII
(22 +3) as
B, = —x9a; + %3.2 — 29 a3 = —axo X + %by —czZ (4c) PII
Bs = (1‘24—%)&14-%32—(22—%)33 = a(a:g—l—%)fc—!—%by—c(zg—%)i (4c) PII
By = z3a1+%a2+23a3 = angch%bercng (4¢) P III
Bio = —(1'3—%) al—ﬁ—%ag—ﬁ— = —a(xg—%)f(—i—%by—i—c(z;;—f—%)i (4c) P III
(z3+ %) as
Bi1 = —z3a; + %ag — z3a3 = —ar3 X+ %by — 232 (4c) P III
B = (z3+3)ai+iax—(—3)a; = a(zs+3)x+309—c(z—3) 2 (4c) P III
Bz = x4a1+ia2+24a3 = ax45(+iby+c,242 (4c) PIV
Bis = —(za—3) ar+3a+ = —a(zs—3) X+ 3by+c(zu+3)2 (4c) P IV
(24 + %) as
Bis = —z4a; + 3a; — 24 a3 = —azy X+ 3b§ — 24 2 (4c) PIV
Big = (x4—|—%) a1—|—ia2—(z4—%) ag = a(x4—|—%)5c—|—ib§f—c(z41—%)2 (4¢) PIV
By, = x5a1+%a2+z5a3 = ax55<+%by+cz52 (4¢) PV
Bis = —(zs—3) a1+ 3as+ = —a(zs—3) X+ 3by+c(z+3)2 (4c) PV
(25 + %) as
By = —w5a; 4+ 5 a; — z5a3 = —azs X+ 3b§ — cz5 2 (4c) PV
By = (z5+%)a1+%a2—(25—%)a3 = a(x5+%)>‘<+%by—c(25—%)2 (4¢) PV
By, = $631+%32+2633 = axgi—i—iby—i-chZ (4¢) P VI
Bs, = —(z6— 3) a1+ 3as + = —a(zg—3) X+ 3by+c(z+3)2 (4c) P VI
(26 + %) as
Bos = —zgay + 2 a; — 2 a3 = —azg X+ 2by — cz6 2 (4c) P VI
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—(zs—3) a1+ 3as+
(28 + 3) a3
—m8a1+%a2—28a3
(ws+3) a1+ gas— (2 —3) a
Tgay + 3 as + 29 a3
—(zg—3) a1+ 3as+
(20 + 3) a3
—x9a1+%a2—29a3
(o4 4) n+has— (20— 1)
3310314-%324-21033
—(9610—%) al-l—%az—i—
(z10+ 3) a3
—Zip @1 + %az — Zi0as
(w10 +3) a1 + 725 —
(210—5 as
$1131+i32+21133
— (21— %) ar+3ar+
(2114 3) as
*$1131+%a2*21133
(w114 3) a1 + 725 —
(211 — 1) a3
961231-1-%32-1-21233
— (w12 —3) ar+ fas+
(212+%) az
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(12— 1) a3
Tizar + Yz az + zi3 a3
- (3313 - %) a; —Yizaz +
(213+%) az
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Bs¢ = —(zi3—3)ai+ (yis+3)axt = —a(ri3—3) X+0(ys+35) ¥+ (8d) PIX

(10 + 1) A

Bsr = Ti4@1 + Y1422 + 21423 = ar14X +by1a ¥ +cz142 (8d) PX

Bss = —(z1a—3) a1 —yaaz + = —a(za—3) X—byuy+c(za+3) 2 (8d) P X
(214 + %) ag

Bso = —zuai+ (yu+3)a—zuuaz = —azu X +b(ya+3) §—cza? (8d) P X

BGO = (Il4+%) a; — (y147 %) as — = a(x14+%) )A(*b(ylélfé) 5‘,7 (Sd) P X
21475 as 0(2147%)2

Be1 = —T1481 — Y142 — 2143 = —ar14 X —bynay — cz14 2 (8d) P X

Bg2 = (214 + 3) a1+ y1aa — = a(ri+3) X+byuy —c(zu—13) 2 (8d) PX
(Zl4 - %) as

Bgs = Ti4Q1 — (y14 — %) as + z14 a3 = ariaX—>b (y14 — %) Y +cziaZ (Sd) P X

Bes = —(zu—3)ai+ (yu+s) a+ = —a(ry—3) X+b(yat3) I+ (8d) P X
11+ 1) 20 (et 1) 2

Bes = T15a1 + Y15 a2 + 215 a3 = ax15 X+ by15 ¥ + cz152 (8d) P XI

Bes = — (.1315 - %) a; — Yisag + = —a ($15 - %) X—byisy +c (215 + %) Z (Sd) P XI
(215 + 3) a3

Ber = —zisai+ (yis+35) ax— 21583 = —ar1sX+0(y15+ 5) § — 2152 (8d) P XI

Boo = (mntd)m—(mo-3m- = ot d) x-blm-1)- sy P
215—5 as C<215—%) Z

Beg = —Z15a1 — Yi5aA2 — 215 a3 = —aris X — by15 5’ — CZ15 V7 (Sd) P XI

Bro = (z15+ 3) a1+ y15a2 — = a(ris+3) X+byis§ —c (215 — 3) 2 (8d) P XI
(215 — 3) as

B = Ti5a1 — (y15 - %) as + 215 a3 = arisX —b (y15 - %) ¥+ ca52 (Sd) P XI

Brz = —(zi5—3)ar+ (yis+3) az+ = —a(ri5—3) X+b0(yis+3) 9+ (8d) P XI
(z15 + %) as c <215 + %) Z

By = T16 a1 + Y16 A2 + 216 A3 = atie X + by16 5’ +c2162 (8d) P XII

Bry = —(z16 — 3) a1 — y1 @z + =  —a(we—3) X—byey+c(ze+3) 2 (8d) P Xl
(216 + 3) a3

Brs = —zigar+ (yis+3) a2 —zi6as = —az16X +b (Y16 + 5) § — 2162 (8d) P XII

Brze = (3716 + %) a; — (916 - %) az — = a (9516 + %) x—b (ylG - %) Y- (8d) P XII
0= b) 2y (o - ) 2

B77 = —T16A1 — Y16 A2 — Z16 A3 = —aXig X — by16 5’ — CZ1¢ Z (8d) P XII

Brs = (z16 + 3) a1 + Y16 a2 — = a(ris+3) X+byisy —c (216 — 3) 2 (8d) P XII
(216 — 3) as

Brg = Ti6a] — (y16 — %) as + z16 a3 = arieX —b (yw - %) ¥+ cz16 2 (8d) P XII

Bso = —(z16—3) a1+ (yis+3) a2+ = —a(ris—3) X+0(yi6+35) ¥+ (8d) P XII
10+ §) 20 (ot 1) 2

Bs:1 = xi7ar + Y17 az + 217 ag = ari7 X +by17y + c2172 (8d) Se V

Bgz = — (217 — 3) a1 —yrraz + =  —a(zir—3) X—byiry+c(ar+3) 2 (8d) Se V
(217 + 3) a3

Bss = —zirar+ (yir+3) ax—zirag = —azri7R+b (7 +35) 9§ —card (8d) Se V

Bgs = (17 +3) s — (7 —3) aa— = a(x17+%) X—b(yr—3) ¥ - (8d) Se V
(17— ) (- 1) 2

Bgs = —Ti7a1 —Y17d2 — 21743 = —ar17X —by17y — cz217 2 (8d) Se V



Bss = (1717 + %) a; +yirag — = a (5017 + %) X+byiry —c (217 - %) z (8d) Se V
(217 — 3) a3

Bsr = xi7a1— (yir— 3) a2 + 21723 = ar17X—b(yir — 3) § +car (8d) Se V

Bss = —(zmir—3)ai+(yr+3) a+ = —a(r7—3) X+b(nr+3) v+ (8d) Se V
(17 + ) o A

Bsg = rigap + Y18 a2 + zZ18 Qs = arig ple + by18 5’ + Cz18 Z (Sd) Se VI

Boo = - (Irls - %) a; —yigaz + = —a (3618 - %) X—byisy+c (218 + %) z (8d) Se VI
(215 + 3) a3

Bor = —zisar+ (yis+3) ax—zisag = —azisR+b (s +35) 9§ —cas? (8d) Se VI

Bo: = (zis+3)ar—(is—3) aa— = a(zis+3) X—=b(ys—3) §— (8d) Se VI
(15— ) (s 1) 2

B93 = —x18A1 — YigaA2 — 218 A3 = —arig X — by18 5’ — CZ18 Z (Sd) Se VI

Bos = (218 + 3) a1 + y1s 2z — = a(ris+3) R+byisy —c(z1s— 3) 2 (8d) Se VI
(215 = 3) as

Bos = msar— (y1s—3) az+ 21583 = ar1sX—b(y1s — 3) § + czs 2 (8d) Se VI

Bog = —(r1s—3)ai+ (nis+3) az+ = —a(z1s—3) X+b(yis+3) 9+ (8d) Se VI
(rs+ 3) HENE

Bgr = T19 a1 + Y19 A2 + 219 A3 = ar19X +by19 ¥ + cz1902 (Sd) Se VII

B98 = — (xlg — %) a; — Yig ag =+ = —a (5319 — %) X — bylgy +c (219 + %) Z (8d) Se VII
(219 + %) ag

Bog = —ziar+ (yo+3)ax—zioag = —ar19X+b(yo+35) §—cz102 (8d) Se VII

Bioo = (zio+3)ar—(yo—3)a— = a(rio+3) X—b(yo—3) §— (8d) Se VII
(219 - 5) ag c (Z19 - %) z

BlOl — —T19Q1 — Yi9aAz — z19a3 = —arig X — by19 y — CZ19 Z (Sd) Se VII

Big2 = (z10 + 3) a1+ y1oas — = a(rig+3) X+by1o§ —c (210 — 3) 2 (8d) Se VII
(210 — 3) a3

Bios = @9a1— (Y19 — 3) az + 21983 = az9X —b (Y19 — ) § + cz102 (8d) Se VII

Bios = - ($19 - %) a; + (y19 + %) a2+ = —a (5519 - %) X+ (y19 + %) ¥+ (8d) Se VIL
(10 + 1) g (oot b) 2

Bios = To0 a1 + Y20 A2 + 220 A3 = az20X + by20 ¥ + c220 2 (8d) Se VIII

Bioe = — (220 — 3) a1 — Y20 a2 + = —a(r0—3) XR—byo¥ +c(z0+3) 2 (8d) Se VIII
(220 + %) ag

Bio7 = —Topa; + (y20 + %) as — zop Ag = —arop X+ b (y20 + %) ¥ —czo07Z (8d) Se VIII

Bios = (z20+3)ai—(y20—3) a2— = a(zo+3)X—b(y20—3) ¥ — (8d) Se VIII
(20— 1) 4 (e b) 2

Biog = —T20 a1 — Y20 A2 — 220 A3 = —ax20X — by20 ¥ — 2202 (8d) Se VIII

Bi1o = (z20 + 3) a1+ y20az — = a(za0+ %) X+byy —c (220 — 3) 2 (8d) Se VIII
(220 = ) @3

Bi11 = Tooar — (y20 - %) az + 220 a3 = aroX —b (3120 - %) Y +czi (8d) Se VIII

B112 = — (1’20 - %) a; + (y20 + %) ag + = —a (x20 - %) X+ (920 + %) y + (8d> Se VIII
220-1—%) as c ZQ()'F%)Q
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