CdSnPy4 (HgPbPy4) Structure:
AB14C _oP64_62_c_4cHd _c-001
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Prototype CdP145n

AFLOW prototype label AB14C_oP64_62_c_4chd _c-001
ICSD 42976

CCDC 1612576

Pearson symbol oP64

Space group number 62

Space group symbol Pnma

AFLOW prototype command aflow --proto=AB14C_oP64_62_c_4cbd_c-001
—-params=a, b/a? C/a’ T1,21,%2,22,X3,23,T4,24,T5,25,L6,26,L7,Y7,27, L8, Y8, 28,9,
Y9, 29,210, Y10, #2105 T11, Y11, 211

Other compounds with this structure
CdeP14, HngP14, HgSnP14, ZHPbP14, ZIlSIlP14
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e Although (Krebs, 1958) first described this structure for HgPbP14, but their data is very approximate, so we use the
refinement made by (Scholz, 1987). They give the Wyckoff positions for CdSnP14, so we use that as our prototype.

Simple Orthorhombic primitive vectors

a; = axX
az = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = x1a1+%a2+zla3 = axlchriberczli (4¢) Cdl
B, = —(z1—3) ar+3a+ = —a(z1—3) X+ 309 +c(n+13)2 (4c) Cd 1
(z1 + %) as
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By = x3a1+ia2+23a3 = angi—i—iby—i—cai (4¢) PII
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B = (:v3+%) a1+ia27(23f%) az = a(x3+%)§{+ibyfc(23f%)2 (4c) PII
Bz = Tia; + iag + z4 a3 = ars X+ %by +cza Z (4¢) P III
By = —(za—3) a1+ 3a+ = —a(zs—3) X+ 3by+c(zu+3)2 (4c) P IIT
(24 + 3) a3
Bis = —z4ag + %ag — z4 a3 = —azrs X+ %by —C2 Z (4¢) P III
Big = (x4+%) a1+%a27(z47%) az = a(ac4+%)5<+%byfc(z4f%)i (4c) P III
By = x5a1+ia2+z5a3 = ax55<+%by+cz5i (4¢) PIV
Bigs = — (w5 —3) a1+ 3as + = —a(zs—3) X+ 3by+c(z+3)2 (4c) PIV
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By = —x5a; + %ag — z5as = —axs X + %by —cznZ (4¢) PIV
By = (x5+%) a1+ia2—(z5—%) ag = a(x5+%)i+iby—c(z5—%)i (4¢) PIV
By = Tgay + iaQ—f—ZGaﬁ = a:cgfc—i—%by—i—czgi (4c) Sn I
By = —(x6—%) al—&—%ag—&— = —a(xﬁ—%)fc—i—%by—kc(%—i-%)i (4c) Sn I
(26 + 3) a3



B2s
Ba4
B2s
B2e

Bar
B28

Bso
Bs:
Bsa

B3y

B35
B36

Bss
Bsg
Byo

B4
Byo

Bys
By

Bys
Bue
Bur
Bas

B49
B50

Bs:
Bs2

Bss
Bsa

7176314*%&272633
(64 3) ar+ o — (25— 1) ay
Trap +yraz +z27as
—(957—%) a; —yraz +
(o1 4+ 3)

—T7a; + (y7 + %) az — zras
(w7 +3) a1 — (7 — 3) a2 —
Z7—§ as
—X7ap —Yraz —zrag
(1‘7+ %) a1+y7a2—(Z7 — %) as
93731*(317*%) az + z7as
—(x7—%)a1+(y7+%)a2+
(Z7—‘r%) as
Tgap +Ysaz +zgas
—(1’8—%) a; —ygaz +
(Zg+%) as
—Tga + (ys + %) az — zgas
(ws+3) a1 = (ys — 3) a2 —
28 —3) as
—Tgap —YgaAz — zgag
(1}8 + %) a1 +ys ag—(zs — %) as
x831_<y8_%) az +zgas
—(mg—%)a1+(y8+%) as +
(Zg—‘r%) as
Tgay +Yygag + 29 as
*(559*%) a; —Ygas +
(29+%) as
—zgar + (yo + 3) az — zgag
(w0 +3) a1 = (yo — 3) a2 —
29—5 as
—Zg9ga1 —Ygaz — 29ay
((Eg + %) a1 +yg aQ—(Zg - %) as
$9a1—<y9—%) ag + zg a3
o= d)ant (et Dt
(20 + 3) a3
Tio a1 + Yo a2 + 210 a3
—(x10— %) a1 —yroaz +
(2104—%) ag
—Tpar + (ylo + %) az — z10a3
(104 4) a1 = (o~ ) 22 -
210 — 3) a3
—Z10Q1 — Yipa2 — 210a3

($10 + %) a; +ypaz —
(210 — 3) a3

—argX + %by—czfsi

a(xe,—i-%)f(—i—iby—c(z@»—%) Z

ax7X+byr ¥ +cz72

—a(rr—3) X—byr§y +c(zr+3) 2

~ ~

faa:7>“(+b(y7+%) Y —cz72

oo+ ) x-b(r— 1) 9 —c -

—axr7;X—by; ¥ —cz72

a(or+3) %t byry (e - b) 2

ax7)“<fb(y7f %) V+cziz

axrg X + bys ¥ + cz8

—a(zr—3) X+b(yr+ 1) §+c(ar+3) 2

—a(:cg—%) )A(—bygy—i-c(zég—k%) z

—axgX —bys y —czz 2

a(x8+%) )‘{erysyfc(Zg;f%) Z

a;vgfc—b(yg—%) V422

axrg X + by y + cz9 Z

—a (s = 3) X+ (ys +3) FHe(z+3) 2

fa(ng%) ifbygy+c(29+%) Z

—angc—&-b(yg—l-%) Y —cz92

ofeo+3) b1~ 1) 9 —c oo -

—argX —bygy — cz9 Z

1

2

a(:rg—F%) )‘(—i—bygy—c(@—%) Z

aajgfc—b(yg—%) V+czz

ar1oX +by10 ¥ +cz102

—az10X+b(yi0+3) §—czi02
a(ri0+3) X=b(y0—3) ¥ -

C(Zlo — %) VA

—ar10X — by10y — cz102

) 2

~a o 1) %tblso +4) g ez 4) 2

—a(z10— %) XR—byioy +c(z10+3) 2

a(wlo-i-%) i—&-byloy—c(zm—%) Z

Sn I
Sn I
PV
PV

PV
PV

PV
PV
PV
PV

P VI
P VI

P VI
P VI

P VI
P VI
P VI
P VI

P VII
P VII

P VII
P VII

P VII
P VII
P VII
P VII

P VIII
P VIII

P VIII
P VIII

P VIII
P VIII



B55 = Tripa1 — (le — %) ag + Z10 A3 = aIlo)A( — b (le — %) y =+ CzZ10 2 (Sd) P VIII

Bse = —(ri0—3)ai+ (yo+3)at+ = —a(z10—5) X+b(yo+3) ¥+ (8d) P VIII
0+ 1) 2 A

Bsy, = 21141 + Y11 ag + 211 a3 = ar11 X +byn ¥ +cz12 (8d) P IX

Bss = — (.1311 - %) a; —yi1ag + = —a ($11 - %) X—bynny+c (2’11 + %) Z (Sd) P IX
(211 + %) ag

Bsg = —zpar+ (yuui+3)a—zi1a3 = —ar X+b(yn+3) 9 —can2 (8d) P IX

Beo = (tn+3)ar—(yn—3) a—- = a(zii+3) X—b(yn—3) ¥y - (8d) PIX
211 — 5) as 0(211 - %) z

Bg1 = —T11Q1 — Y11 — 21143 = —arn X —byny —cz11 2 (Sd) P IX

B62 = (zll + %) a; + Y11 a2 — = a (ZE11 + %) X+ byll 5’ —C (zll - %) Z (8d) P IX
(211 - %) as

Bgs = Ti1ar — (yu - %) az + 211 a3 = amui—b(yu - %) ¥ +cznz (Sd) P IX

Bes = —(zn—3)ar+(yu+3) at+ = —a(z—3) X+b(yn+3) 9+ (8d) P IX
z11+ 1) a3 clzi1+1) 2
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