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Prototype Cs6036 W11

AFLOW prototype label A6B36C11_hR106_167_3c_6f_cef-001
ICSD 80133

CCDC 1640359

Pearson symbol hR106

Space group number 167

Space group symbol R3c

AFLOW prototype command  aflow --proto=A6B36C11_hR106_167_3c_6f_cef-001
—~params=a, C/a7 T1,T2,T3,T4,T5,T6,Y6,26, L7, Y7, 27, X8, Y8, 28, T9,Y9,29,T10, Y10, 210,
T11, Y11, 211,12, Y12, 212

e (Okada, 1978) placed this in the monoclinic space group Cc #9. (Marsh, 1995) determined that their data fit in space
group R3c #167, and we show that refinement here.

e The original orientation may be found here.

Rhombohedral primitive vectors

a; = %a}“(f?ajur%ci
ag = Lay+ lez

2 = BAY T3 i
ag = —%ai—%ay—i—%ci
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Lattice
coordinates

Tr1a; +x1a+xag

CREES
(21— 3) a3
—Iria; —rjaz —Iias
(331-1-%) 31+($1+%) as +
(z1+3) a

Toa + Te2a + x2ag

(o= d) - (2 }) ma -

(w2 = 3) a3
—T2a) — T2 — T283
(z2+3) a1+ (z2+ 3) az +
(z2+3) a3
r3ap +rzag + r3as
(w5 —3) a2 —
(w5 = 3) a3
—Zzay —Tzaz — T3ag
(w5 +3) ar+ (w5 +3) a2+
(z3+3) a3
Tq4a1 +Tqag + T4a3
(24— 3) a2 —
(w4 —3) a3
—ZT4a] —TqA2 — T43a3
(wa+3) a1+ (za+3) ar+
(w4 +3) a3
(E531-(£L’5—%) a2+ia3
ial +l’5ag—<l‘5—%) as
— (5 —3) a1+ Az + w5 a3
—zsa + (z5+3) ax + S ag
%al—xg,ag—&—(mg,—}—%) as
(l’5—|—%) al—l—%ag—%ag

Tear + Ys a2 + 26 a3
26 a1 + Tgaz + ys as

Y6 a1 + 2 a2 + T A3

Cartesian
coordinates

—CT2Z
c (ch + %) Z
CI3Z
—c (x — %) Z
—CX3Z
c (J)3 + %) Z
CT4Z

(x5—l) X+ cz
a(4zs +3) R+ La (1225 + 1) §
a(dzs —1) &= La (1225 +5) §

a(ms—i—%) fc—i—%ay—i—ﬁcz

oo\»—‘ ooh—A

$a (w6 — 26) )Ac—%ga(xg—Zyg—Fzg;)y—i—
%C(I6+y6+26) Z

5C
—3a(x6 — yg) X— %a(%‘ + Y6 — 226) ¥+
c(z

s¢ (26 + y6 + 26) 2
3a (z6 — 2) 2a(re — 2y +26) ¥ —
(13 (2z6 + 2y + 226 — 3) Z
—La(ys — 2) X — La (2w6 — Yo — %) ¥ —
Le(2w6 +2ys + 226 — 3) 2

Wyckoff
position

(4¢)
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Boas

B29

Bso

B31

Bs:

Bss

B34

B35

Bsr

Bss

B39

Byo

B4

B42

B44

Bys

Bys

Byr

Bys

Byo

B50

(oo d) -

—(w-3)a

(5~ 4) a2 -
(Z/s - %) as

—ZTeal —YsA2 — 26A3
—Za1 — TeaA2 — Ys a3
—Ysar — Zgaz — Te a3

(26-1-%) a1+(y6+%) as +
(336—1—%) as
(vo+) a1+ (zo-+ 3) aa +
(o +3) 2
(6-+3) a1+ (5+ 4) ma +
(s +3) a

Trap +yrag +z27as
Z7a1—|—:1:7a2—|—y7a3

yra; + zrag + x7asg

—Xr7a; —Yrag —zrag
—Zra1 —Iraz —Yrag
—Yra1 —zrazx —Tras

(ot 3t (g ) ot
(z7+ %) a3
(y7+3) ar+ (x7+3) a2 +
Cr )
(3774-%) a; + (Z7+%) as +
(y7+3) as

rgay + ysaz + zgag
zgay + xrgaz + ysas
ysai + zgaz + xrgas

- (=4 -

1
(vs = 3) a3

—sa(xg —ys) X+ ‘[a (6 +ys — 226) §
70 (2z6 + 2y6 +226—3) Z

—%a(xG—ZG) x+%a(x6—2yﬁ+26)y—
3¢(z6 + Y6 + 26) 2

% — a (226 — yo — 26) § -
c(ze +ye + 26) 2

\ég (r6 +y6 — 226) ¥ —
(w6 + yo + 26) 2

—%a (x6 — 26) X— %a (v6 —2ys + 26) ¥+

lc (2x6 + 2y6 + 226 + 3) Z

a (96_26)X+£a(2x6_y6_"v’6) v+

70 (2z6 + 2ys + 226 + 3) 2

a(ze —ys) X — La(z6 +ys — 226) §

%c (226 + 2ys + 226 + 3) 2
ta(wr — 27)15‘{ \f (w7 —2y7 +27) § +
sc(x7 +yr + 27) 2
—za(yr — 271) f a(wr —y7 —27) ¥+
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3C (537 + yr +27) Z
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50 (y 26

1

3
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e
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—3a(zr —y7) X+ %a(% +yr—227) §—
=c(2x7 + 2y7 + 227 — 3) 2
—%a(m — 27) X+ ‘[a (x7 —2y7r + 27) ¥ —
(x7—|—y7+z7) Z
\/g a(2xr —yr —27) ¥ —

N

a(yr — 27) X -
C

3 ($7+y7+z7)A
%a(x7—y7)i+§a(:v7+y7—2z7)y—
sc(zr+yr+27) 2
*%a(l’?;zﬂﬁfﬁa($7*297+z7)§’+
5¢(2w7 +2y7 + 227 +3) 2
%G(ZM—Z?)?A(‘F[ (2z7 —yr —27) ¥+

éc(2 +2y7+22’7+3>
za(z7 —1y7) X—%G(IH-Z/?—?Z?) v+
=C (2$7+2y7+22’7+3) Z
50 (rs — 28)1)27 %ga(:cg —2ys+28) ¥+
zc(rg +ys + 28) 2
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—
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zc(ws +ys +28) 2
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Bso
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Bss
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B68
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Bro

Br;
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—Tga] —Ysaz —zgas
—Zgd1 —Tgaz — Ys Az
—Ysa1 —zgaz — Irgas

(ss+3) ar+ (ys+3) a2+
(ot 1) 20

(ys +3) ar+ (28 +3) a2 +
(ss+3)a

(mg-i-%) a1+(28+%) as +
(s +3) 2

Tgai + Yo az + 29 ag
Zga] + Trgaz + yg as

Yo a1 + zg az + xg ag

—Tgayp —YgaA2 —29Aasg
—Zga; —Xgaz —Ygas
—Yga1 — Zgagy — Tgag

(zo+3) a1+ (yo+3) az+
(1‘9—1—%) as
(yo+3) a1+ (zo + 3) az +
(o 1)
(a-+4) 1+ (0 + 3) s+
(yo+3)a

T10a1 + Y10 a2 + 210 A3

z1pa1 + Tip a2 + Y10 a3

—3a(ys — z3) X — %a(l’% —Ys —28) ¥ —

lC (2%8 + ng + 228 — 3) V7

—fa<xs—ys>x+f (w8 +ys — 228) § —
(2:108 +2ys + 228 —3) Z

—%a(xg —z8) X+ %a(mg —2ys +28) ¥ —
zc(zs +ys +28) 2

%a(ysw)ﬁfﬁa(%ryr%) y—
C

(w8 + ys + 23) 2

+?a($s+y8—22‘8) vy-

(8 + ys + 28) Z

5a(rg — 28) X — @a(l’s —2ys +28) ¥+

70 (2zg + 2ys + 228 + 3) 2

%a(ys—zg)x—k V34 (228 —ys — 28) § +

70 (2zg + 2yg +228+3) Z

sa(rg —ys) X — %a(iﬂs +ys —223) ¥+

=c(2xs +2ys +228 +3) 2

sa (w9 — 2z9) )Ac—%ga(xg—Zyg—kzg)y—i—
%C(I9+y9+29) z

—50a(yo — 2z9) X+ %a@% — Yo —29) ¥+
3¢ (zo +yo + 20) 2

C
) X— \éga($9+y9—229) v+
c(x

0+ Yo+ 29) 2

—%a (g —y

W= ©

sa(xg — 2z9) X+ %(l(l‘g —2yg+29) ¥ —
%0(2;159 + 2y9 + 229 — 3) Z

—2a(yg — 29) X — L a(2wg —yo —29) ¥ —
=c(2x9 + 2y9 + 229 —3) Z
—%a(ﬂfg — o) X+ fa(l"g + Yo —229) ¥ —

(23:9 + 2yg + 229 — 3) Z

—%a (xg —29) X f a(xg —2yg+ 29) ¥ —
lC(flcg + Yo + 29) 2

La(yo — 20) X — Y3a (2w — yo — 20) § —
%C($9+y9+29) Z

la(zg —yo) X+ ?a($9+y9—2Z9)§’—
%C($9+y9+29) Z

—%a (g — 2z9) X ‘{fa (xg — 2yg + 29) ¥+
5C(2x9 +2y9 + 229+ 3) 2

a(yo — 29) X+ %a(%s»—yg—ze)) v+

=C (2339 + 2y9 + 229 + 3) Z

[N

—

50 (x9 —yg) X — ?a(fl?ngyg —229) ¥ +
%C (2$9 + ng + 229 + 3) Z

%CL (.’Elo — 210) f( —

(10 — 2y10 + 210) ¥ +

¢ (10 + Y10 + 210) 2

o

a
1
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—%a (y10 - 210) X+
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- (210 - %) ar — (:Ulo - %) az —
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- (ylo - %) ar — (3010 - %) az —
(210 - %) as

—Ti0ad1 —Yi0a2 — 210aA3

—Z10a1 — T10A2 — Y10 a3

—Yi0a1 — 210Q2 — T10 A3

(210 + %) a; + (ylo + %) ag +
(3310 + %) ag

(ylo + %) a; + (Iﬂlo + %) az +
(210 + %) ag

(w10 + 3) a1+ (210 + 3) a2 +
(Z/lo + %) as

r11a1 + Y11 a2 + 211 a3

zi1a1 + 11 a2 + Y11 a3

yi1a1 + 211a2 + i1 a3

- (yn - %) ar — (In - %) az —
(211 - %) az

NCED LR CIED R
(911 —3)as

=
~—

—3a(z10 — y10) X —

(10 + Y10 — 2210) ¥ +
c(z10 + Y10+ 210) 2

V3
6

a
1
3

sa (w10 — 2z10) X+

a(rio —2y10 + 210) ¥ —
21‘10 + 2y10 + 22’10 — 3) 2

S

=Y
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1
6
—la(ym —z10) X —
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2x10 + 2y10 + 2210 — 3) 2
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1
6
—3a (w10 — y10) X+

a(x10 +yi0 — 2210) ¥ —
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S

O o
—

1
6
—2a(z10 — 210) X+
(10 — 2y10 + 210) ¥ —

¢ (10 + Y10 + 210) 2

S

e
3
%a (Y10 — 210) X

(2210 — Y10 — 210) y-
c (w10 + Y10 + 210) 2
% (710 — y10) X+
¥2a (210 + Y10 — 2210)
c(x10 + Y10 + 210)

N> <<)

—2a(zi0 — 210) X —
a(x10 — 2y10 + 210) ¥ +
2x T10 + 2y1o + 22’10 + 3) Z

*(1 (le — 210) X +
2Ba(2r10 — Y10 — 210) § +
2c(2@10 + 2y10 + 2210 + 3) 2

3a (10 — y10) X —
a(x10 + Y10 — 2210) ¥ +
2210 + 2y10 + 2210 + 3) 2
50 (r11 — 211) X —
(11 —2y11 +211) §+
c

(11 + Y11 + 211) Z

*la (y11 — z11) X+

(2z11 — Y11 — 211)
c(z11 +yu + 211)

S

5 +

N> ey

a
1
3

—3a(x11 —y11) X —
(11 +y11 — 2211) § +
¢z +yn +211) 2

S

a
1
3

% (r11 — 211) X+

%a 11— 2y +211) ¥ —
%0(23711 + 2y11 + 2211 — 3) Z

*%a (Y11 — 211) X —

a(2x11 —y11 —211) § —
(2{1311 + 2y11 + 2211 — 3) Z

S

O o

1
6
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a(xin+yi1—2211) ¥ —
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Bgg

B91

Bo2

B93

B94

Bos

B96

Bor

Bos

B99

Bioo

B102

Bios
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~ (=)

—(3112— %) ay —

—Ti1a1 —Yi1az — 21143

—Z11a1 —T11a2 —Yi1as

—Yiiar —2zij1az2 —T11ag
(114 3) ar+ (yn +3) a2 +

(In + %) as

(y1+3) a1+ (v11 + 3) a2 +
(2’11 + %) a

($11 + %) a; + (2’11 + %) az +
(yu+3) a
Ti2 a1 + Y12a2 + 212 a3

z12a1 + T1282 + Y1223

Y12a1 + 21222 + ri2a;3

(w12 = 3) &

(s12—3) &

~(on = 3w (12— }) aa -

—
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(l/12 —3) a3

—Ti2d1 —Yi12a2 — 21243

—Z124a1 —X12Q2 — Y1283

—Y12a1 — 2z12Q2 — X124a3

(124 3) a1+ (yi2 + 3) ax +
(9612 + %) as

a; — (Z/12—%) az —

(z12— 1) as —

—ta(zi —211) R+

(11 —2y11 +211) ¥ —
c(r1r +yn +211) 2
1

oI

a
1
3

20 a(yin —zn1) X

°f

2211 — Y11 — 211) V-

34
% (11 + Y11 + 211) 2

S
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%a(xu —y11) X+
5o
c
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Bios = (yiz2+3) ai+ (zi2+3)as+ =
(212 + 3) a3
Bios = <$12 + %) a; + (212 + %) ap + =
(912 + %) as
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