SG No. 210 O F4,32 | cubic ]

plusset: +0,0,0, 0.3, 2], +[3,0.3], +[2 3.0
* Wyckoff site: 8a, site symmetry: 23.

Table 1: Wyckoff bond: 24a@8a

No. vector center mapping

1 [X,0,00 [0,0,0] [1,-2,-3,4]
2 [0,X,0] [0,0,0] (5,-6,-7,8]
3 [0, 0, X] [0, 0, 0] [9,-10,-11,12]
4 [0,X,0 [3 1, 3] [13,-14,-15,16]
5 [X,0,0 [§ 1% [17,-18,-19,20]
6 [0,0,—X] [3 1 3] I[21,-22,-23,24]

Table 2: Wyckoff bond: 32b@8a

No. vector center mapping
1 (X, X, X] [0, 0, 0] [1,5,9]
2 -X, —X, X] [0, 0, 0] [2,7,12]
3 [-X,X,-X] [0,0,0] [3,8,10]
4 [X,-X,-X] [0,0,0] [4,6,11]
5 X, X, -x]  [5, %3] [13,17,21]
6 [-X, -X, -X] [% 1, %] [14,19,24]
7 X, X, X] [3, 1, 2] [15,20,22]
8 [-X, X, X] [3 1 3] [16,18,23]

Table 3: Wyckoff bond: 48c@8a

No. vector center mapping
1 [X,Y,0] [0, 0, 0] [1,-2]
2 [-X, Y, (] [0, 0, 0] [3,-4]
3 [0, X, Y] [0, 0, 0] [5,-6]
4 [0, -X,Y] [0,0,0] [7,-8]
5 Y, 0, X] [0,0,0  [9,-10]
6 [Y,0,-X] [0,0,0] [11,-12]
7 v, x, 0 [51,3] T[13,-14]
8 [Y,-X,0 [} 1, 3] [15,-16]
9 [(xX.0,-Y] [% 1 2] [17,-18]
10 [-X,0,-Y] [} 4 3] [19,-20]
oY, -X]  [3 1 3] [21,-22]
12 0,Y,X] [3 4, 3] [23,-24]




Table 4: Wyckoff bond: 96d@8a

No. vector center mapping
1 X,Y, 7] [0, 0, 0] [1]
2 [-X,-Y,Z] [0,0,0] [2]
3 [-X.Y,-Z] [0,0,0] (3]
4 X, -Y,-Z] [0,0,0] [4]
5 Z, X, Y] [0, 0, 0] [5]
6 Z, -X,-Y] [0,0,0] (6]
7 [-Z -X,Y] [0,0,0 (7]
8 -2, X,-Y] [0,0,0] (8]
9 Y, Z, X] [0, 0, 0] [ol
10 [-Y,Z -X] [0,0,0] [10]
11 [v,-Z -X] [0,0,0] [11]
12 [-Y,-Z,X] [0,0,0] [12]
13 v, X, —Z] 3,1 2] [13]
4 [-Y,-X,-z] [3,i 3] 4]
15 v,-X,z]  [3 43 (8]
16 [-Y, X,z [3 132 (el
17 X,z -yl [313] unl
18 [-X,z Y] [343] (s8]
19 [-X,-Z -Y] [3, i3] [19]
20 [X,-z Y] [3 132 [20]
21 2, Y, —X] 3,1 2] [21]
2  [Z,-v,X] [3 L3 [22]
23 [z Y, X] [3, %3] [e23]
24 -7 -V, -X] [} 1.3 [24]
* Wyckoff site: 8b, site symmetry: 23.
Table 5: Wyckoff bond: 24a@8b
No. vector center mapping
1 [x,0,00 [% 3,4 [1,-2,-3,4]
2 [0, x,0  [31 1 [5,-6,-7,8]
3 00,0,X] [543 [9,-10,-11,12]
4 [0,X,0] [ 3 4] [13,-14,-15,16]
5 [X,0,0 [ 3 1] [17,-18,-19,20]
6 [0,0,—-X] [4 3, 1] [21,-22,-23,24]
Table 6: Wyckoff bond: 32b@8b
No. vector center mapping
1 X, X, X] (3. %, 3] [1,5,9]
2 =X, -X,X] [i3.3] [2,7,12]
continued ...



Table 6
No. vector center mapping
3 X, Xx,-x] [4 3, 3] [3,8,10]
4 X, -X,-X] [3 3 3] [4,8,11]
5 X, X, -X] [3 3, 4] [13,17,21]
6 [-X, -X, -X] [1, % 1] [14,19,24]
7 [X, - X, X] [, 3, %] [15,20,22]
8 X, X, X] [3, 3, 4] [16,18,23]
Table 7: Wyckoff bond: 48c@8b
No vector center mapping
1 x.v,0 [543 [1,-2]
2 -X,v,0] [ 1, 3] [3,-4]
3 0 x Y [3 33 [5,-6]
4 0,-Xx,Y] [ 3,3 [7,-8]
5 [v,0,X] [ 4.3] [9,-10]
6 [Y,0,-X] [§, 35, 3] [11,-12]
7 v, x, 00 [3 3, 3] T[13,-14]
8 [Y,-X,0 [§ % 1] [15,-16]
9  [X,0,-Y] [§,3, 4] [17,-18]
10 [-X,0,-Y] [& 3, 1] [19,-20]
oY, -X] [535] [21,-22]
12 [0,Y, X] [, 3, 4] [23,-24]
Table 8: Wyckoff bond: 96d@8b
No vector center mapping
1 (X, Y, Z] (3. % 3] [1]
2 [-X,-Y.Z] [} 1 3] [2]
3 =X, Y,-2] [L13] (3]
4 XYz 13y W
5 Z, X, Y] [3: 3, 3] [5]
6 [z, -X,-Y] [} 3 3] (6]
7 -Z-Xx,Y] [} 33 [7]
8 -z, x,-Y] [} 3. 3] (sl
9 Y, Z, X] (3. % 3] [9]
10 [-Y, 2 -X] [3 %3] (10
1y, -z-x] [:3ii [0
12 [-Y,-Z X] [344] (2]
13 [Y, X, 7] [%, 3, 4] [13]
4 -y, -X,-7] [ 31 (4l
15 v,-X,z] [+ 3% (sl
16 Y. X, 2] [;3.§.1] (6]

continued ...



Table 8

No. vector center mapping
17 X,z -yl [3321] 07
18 [-X,zY] [33%] (8]
19 [-X,-Z -Y] [3 31 [i9]
20 [X,-z Y] [L31] [20]
21 z,Yy,-X] [§3,1] [21]
22 [Z-vx] (334 22
23 [z, v, X] [L31] (23]
20 [z v, X [Li1] 4

* Wyckoff site: 16c, site symmetry: .32

Table 9: Wyckoff bond: 16a@16¢

No. vector center mapping

1 (X, X, X] (3% 5] [1,5,9,-14,-19,-24]
2 [-X,-X,X] [f %3] [2,7,12,-13,-17,-21]
3 [-X,Xx,-Xx] [§ 3 1] [3,8,10,-15,-20,-22]
4 [X,-X,-X] [3. L% 1[a,6,11,-16,-18,-23]

Table 10: Wyckoff bond: 48b@16¢

No. vector center mapping
1 X, X, Y] [§ 3, 4] [1,-14]
2 [-X,-X,Y] [L %3] [2,-13]
3 X, X,-Y] [§ 2 1] [3,-15]
4 [X,-X,-Y] [3 %, %] [4,-16]
5 v, X, X] (£, %, 3] [5,-24]
6 [Y,-X,-X] [2, I %] [6,-23]
7Y, =X, X] [§ 33 [7,-21]
8 [V, X,-X] [£ 2 1] [8,-22]
9 X, Y, X]  [§ %3] [9,-19]
10 [-X, Y, -X] [£ 35 %] T110,-20]
1 [X, =Y, -X] [3 1.3 [11,-18]
12 [-X,-Y, X] [§ 3, 8] [12,-17]

Table 11: Wyckoff bond: 48c@16¢

No. vector center mapping
1 [X,-X,0 [§ 58] [1,14]
2 [-X, X, 0 [L % 2] [2,13]

continued ...



Table 11

No. vector center mapping
3 [-X,-X,00 [3,2,I] I8,18]
4 X, X, 00 [5 % 3] [4,16]
5  [0,X,-X] [i 1 %] [5,24]
6 [0,-Xx,x] [3 I, % 16,23
70, -X,-X] [ 23] [7,21]
8 [0, X, X] [2,2, 2] [8,22]
9  [-X,0,X] [§ 3 5] [9,19]
10 [X,0,-X] [3 3 %] T[10,20]
11 [-X,0,-X] [2, L, 2] I[11,18]
12 [X,0,X]  [L 23] [12,17]

Table 12: Wyckoff bond: 96d@16¢

No. vector center mapping
1 X, Y, Z] (3 3 &) (1]
2 [-Xx,-Y,Z] [L 28] [2]
3 (X vi-z (334 W
4 v-z By M
5 (Z, X, Y] (5 5 &) (5]
6 z,-X,-Y] [2 L % (6]
T zexy] [R5 M
8 [z Xx,-Y] [%2 1] (8l
9 Y, Z, X] (3 3 &) (o]
10 [-Y,z -X] [33. %] (0]
1 [y,-z-x] [3 L% [11]
12 [-Y,-Z X] [L. 3.3 (2]
13 v,X, -z [L 33 (3]
4 [-Y,-X,-Z] [§ 3% L4
15 v,-X,z] [33. 1] (8]
16  [-v,X,7]  [3 L3 (6]
17 X,z -yl [L 23 w7l
18 -X,zY] [3L % [18]
19 [-X, -2z -Y] [§ L4 [19]
20 [X,-zVY] [33 1] [20]
21 [Zz,Y,-X]  [L.33] (2]
2 [z-v,X]  [331] [
23 [-Z, v, X] [3L.3] (23]
24 [-2,-Y,-X] [} 1. 8] [24]

* Wyckoff site: 16d, site symmetry: .32



Table 13: Wyckoff bond: 16a@16d

vector center mapping
1 X, X, x] [3 3 3] [1,5,9,-14,-19,-24]
2 =X, -X,X] [ L1 [2,7,12,-13,-17,-21]
3 [-X,X,-X] [ % %] 13,8,10,-15,-20,-22]
4 X, -X,-X] [§ 3% 5] [4,6,11,-16,-18,-23]

Table 14: Wyckoff bond: 48b@16d

No. vector center mapping
1 (X, X, Y] [2,2,5] 11,-14]
2 [-X,-Xx, Y] [ 1 1] I[2,-13]
3 X, x,-Y] [L i3] [3,-15]
4 [X,-X,-Y] [4 3. %] [4,-16]
5 v, X, X] [322] [5,-24]
6 [Y,-X,-X] [§ 2% %] [6,-23]
7Y, =X, X)) [3 L, %] [7,-21]
8 Y, X, -Xx] [L i3] [8,-22]
9 X, Y, Xx]  [3,2,3] [9,-19]
10 [-X,Y,-X] [L i 2] [10,-20]
11X, =Y, -X] [§ 3, %] [11,-18]
12 [-X,-v,X] [ 11 [12,-17]

Table 15: Wyckoff bond: 48c@16d

No vector center mapping
1 [xX,-Xx,00 [2,2,3] 11,14
2 X, X, 00 [3 L 1] I2,13]
3 [-X,-X,0 [§ 5 3] [3,18]
4 [X, X, 0] (.2, 2] [4,16]
5  [0,X,-X] [ 22 5,24
6 [0,-X,X] [§ 2% %] 6,23
70, -X,-X] [3 L 1] [7,21]
8 0, X,X] [Z 3 3] (8,22
9  [-X,0,X] [3, 2,2 [9,19]
10 [X,0,-X] [% 4, 3] [10,20]
11 [-X,0,-X] [+ 2,1 [11,18]
12 [X, 0, X] [2,%,4] [12,17]




Table 16: Wyckoff bond: 96d4@16d

No. vector center mapping
Loy [Bgl
> X v [BLi @
3 [-X,v,-Z] [L &% (3]
O S N 35 18 I
5 Z, X, Y] 3,28, 2] [5]
6 [z -x,-Y] [42]) (61
7 -z -xY] [& 1 1] [71
8 [-Z,X,-Y] [§ %% (8]
9 vzx  [533  [o
10 [-Y,z -X] [L 3]  [w0d
n v,z -x] (L3I 0o
12 [-Y, -z X] [3 L% (2]
13 v, X, -z [3 L% (3]
4 [-Y,-X,-Z] [3. 3.3 (4]
15 v,-X,z] [L 13 (8]
16 [-Y,X,z] [t (e8]
17 X,z -yl [3 LY 07l
18 [-X,zY] [+3I] (8]
19 [-X,-Z -Y] [§ 3% 2] [191]
20 [X,-z VY] [L i3] [20]
21 [zY,-X]  [3 L %] [21]
22 [Z, Y, X] %, %, 2] [22]
23 zv,x] [32 1 [23]
2 [2-Y,-x] [5.3.3] [24]

* Wyckoff site: 32e, site symmetry: .3.

Table 17: Wyckoff bond: 32a@32e

No. vector center mapping
1 X, X, X] (@, x, x] [1,5,9]
2 [-X, —X, X] [z, 3 -2, 2+3] [2,7,12]
3 [-X, X, —X] [3-2 7+ 3, —7] [3,8,10]
4 X, -X, -X]  [z+3 -2 -1 [4,6,11]
5 X, X, -X]  [z+% o+, 3—2] [13,17,21]
6 [-X,-X, -X] [{-2 1-= ;-] [14,19,24]
7 X, -X, X]  [z+4 -2, 2+3] [15,20,22]
8 X, X,X] [3-z,2+3 2+%] [16,18,23]




* Wyckoff site: 48f, site symmetry: 2. .

Table 18: Wyckoff bond: 96b@32e

No. vector center mapping
1 X,Y, Z] [z, z, ] [1]
2 -X, -Y, Z] [z, § -z, z+1] [2]
3 XY, -Z7] [3 -z o+ —a] (3]
4 X, -Y, -7 [z+3, -2, 1 — 2] [4]
5 Z, X, Y] [z, z, x [5]
6 (2, -X,-Y] [z+1i -z ;-1 f6]
7 -2, -X, Y] [z, § -z, 2+ 1] [7]
8 [-Z X, -Y] [3—2 7+ 3, —7] (8]
9 Y, Z, X| [@, x, 2] [9]
10 [-Y, Z, —X] [3-2 2+ 3, —7] [10]
1Y, -z -X]  [v+3 -z 1-2a] [11]
12 [-Y, -Z, X] [z, 3 -2, 2+13] [12]
13 [Y, X, 7] [r+2, 241, 2 — 1] [13]
4 [-Y,-X,-Z] [f-2i-21-2] [14]
B Y,-X,2] [z+i§-wx+3] (18]
16 [V, X,2] [B-zx+3z+1]  [16]
17 X, Z-Y] [z+% e+, 5-2] [O7]
18 [-X,ZY] [B-zz+3z+%] (18]
19 [-X,-Z -Y] [3-231-a2, t-2] [19]
20 [X,-2ZY] [z+4, 8-z o+ [20]
21 2, Y, —X] [r+2, 241, 2 — 1] [21]
2 [Z,-Y,X] [z+4, 8-z o+ [22]
23 [-Z,V,X] [B-zz+32+i] [23]
24 [-Z,-Y,-X] [t-z,t-21-2] [24]
Table 19: Wyckoff bond: 48a0@48f
No. vector center mapping
1 [0, X, Y] [z, 0, 0] [1,-4]
2 [0, —X, Y] [~z %, 1] [2,-3]
3 [v, 0, X] [0, z, 0] [5,-8]
4 [Y,0, -X] (3, -2, 1] [6,-71
5 [X, Y, 0] [0, 0, z] [9,-12]
6 [-X,Y, 0] (3, 1, —=] [10,-11]
7 [X,0,-Y] [32+31 3] [13,-16]
8 [-X,0,-Y] [3i-2 1] [14,-15]
9 [0,Y,-X] [z+32 1 2] [17,-20]
10 [0Y,X] [3-=z3 3] I[18,-19]
11 Y, X, 0] [3,1 2—=] [21,-24]
12 [Y,-X, 00 [§ % 2+3] [22,-23]




Table 20: Wyckoff bond: 48b@48f

No. vector center mapping
1 [X,0,0 [z, 0, 0] [1,4]
2 [-X,0,0 [~z % 3] [2,3]
3 [0, X, 0] [0, =, 0] (5,81
4 [0,-X,00 [3 —=, 3] [6,7]
5 [0,0, X] [0, 0, 2] [9,12]
6 [0,0,-Xx] [ 3 —=2] [10,11]
7 00,X,0 [ x+1, 3] [18,16]
8 [0,—-Xx,0 [} i-= 1] [14,15]
9 [X,0,00 [z+3 1, 3] [17,20]
10 [-X,0,0] [3-= 2 1] [18,19]
11 [0,0,-X] [3, 1 3_3] [21,24]
12 00,0, X] [ 3, 2+3] [22,23]

Table 21: Wyckoff bond: 96c@48f

No. vector center mapping
1 X, Y, Z] [z, 0, 0] [1]
2 [-X,-Y, Z] [~z, 1, 4] [21
3 [-X,Y,-Z7] [-=, 3, 1] (3]
4 [X,-Y, -Z] [z, 0, 0] (4]
5 (Z, X, Y] [0, 2, 0] (5]
6 [Z-X,-Y] [i =] (61
7T [-Z, -X,Y] (3, —z, %] (7]
8 [-Z, X, -Y] [0, z, 0] (8]
9 v, 2, X] [0, 0, 2] [ol
10 [-Y, Z, —X] (3, %, —2] [10]
11 [y, -Z, —X] i1, —7] [11]
12 [-Y, -Z X] [0, 0, ] [12]
1B VX -z [fe+3 i (3]
u -y, -X,-7] [t i-21] (a4
15 [Y,-X,2] |3 i-2 3] (18]
16 [-Y,X,7] [ z+1 2] (18]
17 (X, Z,-Y] [z+2 12 un
18 [-X.zY] [3-22 1] (18]
19 [-X,-Z -Y] [3-23 1] [19]
20 [X,-2 Y] [z+3 %3]  [20]
21 z,y,-Xx] [3, % 3-2] [21]
2  [Z-V,X] [L3a2+2] (22
23 [-Z YV, X] [ 3 x+3] (23]
24 [-Z,-Y,-X] [3, 1 3-a] @ [24]

* Wyckoff site: 48g, site symmetry: . .2



Table 22: Wyckoff bond: 48a048g

No. vector center mapping
1 [v, X, X] (%, y, =] [1,-19]
2 Y, =X, X] [Li-y 3—y] [2,-17]
3 [V, X, -X] [fy+3.y+2] [3,-20]
4 Y, -X,-X] [3 -y y+i] [4,-18]
5 [X,Y, X] [1-v 9] [5,-14]
6 [X,-Y,-X] [2-y I 3-y] I[6,-16]
7 -X, -V, X] [y+3, 2 y+1] [7,-13]
8 [-X,Y,-X] [y+13 3 -y [8,-15]
9 X, X, Y] Y5 — Vs 3 [9,-24]
10 [-X,X,-Y] [$-93-y %] [10,-22]
11 [X,-X,-Y] [y+iy+3 3] [11,-23]
12 [-X,-X,Y] [-y,y+1i 3] [12,-21]

Table 23: Wyckoff bond: 48b048g
No vector center mapping
1 [0, X, —X] B [1,19]
2 [0,-X,-X] [Li-y 3-y] [2,17]
3 [0, X, X] 2, y+3,y+2] [3,20]
4 0, -X,X]  [2-yy+i] (4,18
5  [-X,0,X] [-v % 9] [5,14]
6 X, 0, —X] [%fy, %, %fy] [6,16]
7 (X, 0, X] [y+3, 2, y+1] [7,13]
8  [X,0,-X] [y+1, 2, -y [8,15]
9 X, —X, 0] Y, %,% é] [9,24]
10 [-X,-X,0 [$-y 2-y I] T[10,22]
11 [X, X, 0] [y+3,y+2, 2] [11,23]
12 [-X, X, 0] [~y,y+1 2] [12,21]
Table 24: Wyckoff bond: 96c@48g

No. vector center mapping
L vz [hyi-y
2 [X V2 [Li-wi-y [
3 -X,Y,-2] [3y+iy+3 [3]
4 X, -Y, —Z] 2, -y, y+1] (4]

5 Z, X, Y] [-v % 9] (5]

6 Z,-X,-Y] [2-y % i-y (6]

7 -2, -XY] [y+3 2% y+1] [7]

8  [-Z, X, Y] [y+1, 2, -y (8]

9 Y, Z, X] v, 2 -y, 3] [9]

continued ...
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* Wyckoff site: 96h, site symmetry: 1

Table 24

No. vector center mapping
10 [-Y,Z-X] [f-v3-y1] [10]
11 [Y,-Z -X] [y+iy+3 % [11]
12 [-Y,-Z X] [-yy+i %] [12]
13 VX, -2 [y+3 % y+i] 13
14 [-Y, -X, —Z] [1-v % 9] [14]
15 v, -X, Z] [y+ 3. 2, -y [15]
16 [-v,X,2Z] [3-y L i-y [16]
17 [X,Z-Y]  [5i-y 2y [17]
18 -X, Z, Y] (2, -y, y+ 1] [18]
19 [-X, —Z, —Y] (5, v -] [19]
20 [X,-2Y] [Ey+i.y+3]  [20]
21 Z,Y, —X] [y, y+ 1, 2] [21]
2 [Z,-V,X] [i-y2-y 1] @[22
23 [-Z,V,X] [y+3.y+3 2 (23]
24 [-Z, =Y, =X] [v, + —v, 3] [24]
Table 25: Wyckoff bond: 96a@96h
No. vector center mapping
1 X,Y, Z] [z, y, 2] [1]
2 X, Y, Z] [z, 3 —y, 2+ 1] [2]
3 [-X,Y, -2 [} -z, y+3, —2] [3]
4 X, -Y, -7 [+ 3, -y, 3 — 7] [4]
5 Z, X, Y] [z, z, y] [5]
6 [Z -X,-Y] [z+3 -z 35—y (6]
T -2, -XY] [~z i-zy+1i] (71
8 [-Z,Xx,-Y] [f-zaz+i, -y (8]
9 Y, Z, X] [y, 2, 7] [9]
10 [-Y, Z, —X] [3-vy 2z+3, 7] [10]
11 [Y,-Z -X] [y+3, -2 -2 [11]
12 [-Y, -Z, X] [y, 53—z z+1] [12]
13 Y, X, —Z] [y+3,z+1 32 [13]
4 [-Y,-X,-Z] [t-y t-z 12 [14]
15 v,-X, 7]  [y+31 33—z 2+2] [15]
16 [-Y,X,7Z] [B-ya+iz+1] (6]
17 [X,Z-Y] [z+3z+3 3y 17
18 [-X,ZY] [B-=zz+3y+1 (18]
19 [-X,~Z -Y] [t-a2 121y [10]
20 [X,-Z Y] [z+33-zy+3]  [20]
21 2,Y,-X] [z+3 y+1 3 2] [21]
22 [Z,-Y,X]  [z+i%-ya2+3] [22]
23 2.Y,X] [B-zy+3 a+1i] [23]
24 [-Z,-Y,-X] [f-zi-y l-2] [24

11



12



