SG No. 212 0% P4332 [ cubic |

* plus set: + [0, 0, 0]
* Wyckoff site: 4a, site symmetry: .32

Table 1: Wyckoff bond: 4a@4a

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

Table 2: Wyckoff bond: 12b@4a

No vector center mapping
1 X, X, Y] [§ 33 [1,-14]
2 [-X,-x,v] [§ L 2] [2,-13]
3 [-X, X, -Y] [L 2% [3,-15]
41X, -X,-Y] [2, % 1] [4,-16]
5 v, X, X] [§ 4 3] [5,-24]
6 [Y,-X,-X] [2 2% 1] [6,-23]
Ty, =X, X)) [3 L8] [7,-21]
8 [-Y,X,-X] [L 23] [8,-22]
9 XY, X]  [§ 55 [9,-19]
10 [-X,Y,-X] [L 3. 3] [10,-20]
11X, =Y, -X] [2 21 [11,-18]
12 [-X,-v,X] [3 1.3 [12,-17]

Table 3: Wyckoff bond: 12c@4a

No. vector center mapping
1 [X,-X,0  [§ 58] [1,14]

2 X, X, 0 [3 L2 I[2,13]

3 [-X,-X,00 [f 2,8 [8,15]

4 X, X,00 [5 3, %] [4,16]

5 [0,X,-X] [i % %] [5,24]

6 [0,-X,X] [2% 1] (6,23

700, -X,-X] [% %3] [7,21]

8 [0, X, X] [Z.2,3] [8,22]

9  [-X,0,X] (53 %] [9,19]

10 [X,0,-X] [%2,2] [10,20]
11 [-X,0,-X] [2, 2, 1] [11,18]
12 [X,0,X]  [3 1.3 [(12,17]




Table 4: Wyckoff bond: 24d@4a

No. vector center mapping

1 (X, Y, Z] (3, %, 1] [1]

> [(Xvg (33l @

3 [-X,v,-Z] [ 2% (3]

4 viez Bl @

5 Z, X, Y] (3% 2] [5]

6 [z -x,-Y] [54% 1] (61

7 -z -Xx,Y] [%1 %] [71

8 [-Z X,-Y] [L 28] (sl

9 Y, Z, X] (3, %, 1] [9]

0 [-Y,z -x] [L 23] [10]

1y, -z-x; [321 1

12 [-Y,-zZ X] [3L.3] (2]

13 v,x -z [3 L3 3]

4 -y, -X,-7] [t LY (4l

15 v,-X,z] [L. 3.3 (8]

16 [-Y, X, Z] (2,2, 7] [16]

17 X,z -yl [3 L3 07l

18 [-X,zY] [33 % (s8]

19 [-X,-Z -Y] [§ L4 [191]

20  [X,-z VY] [L3.3] [20]

21 [Z2,Y,-X]  [3L.3] [21]

22 Zz,-Y, X]  [% 3,3 o[22

23 [-Z Y, X] [3%I]  [23]

2 [Z v, -X] [Li1] 24

* Wyckoff site: 4b, site symmetry: .32
Table 5: Wyckoff bond: 4a@4b
No. vector center mapping

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

Table 6: Wyckoff bond: 12b@4b

No. vector center mapping
1 X, X,v]  [3 33 [1,-14]
2 [-X,-X, Y] [§ 5 1] [2,-13]
3 [-X, X, -Y] [§ 3%, %] [8,-15]
4 [X,-X,-Y] [§ L3 [4,-16]

continued ...



Table 6

No. vector center mapping
5 v, X, X]  [3,8,2] I[5,-24]
6 [v,-X,-Xx] [§ I, 2] [6,-23]
7Y, =X, X] [§ 31 [7,-21]
8 [V, X,-X] [% 3 %] [8,-22]
9 (X, v, X]  [32,2] [9,-19]
10 [-X,Y,-X] [3 L4 1] [10,-20]
1 [X, =Y, -X] [:1.3] [11,-18]
12 [-X, -V, X] [%3,4] [12,-17]

Table 7: Wyckoff bond: 12c@4b
No. vector center mapping
1 [X,-Xx,0 [3 53 [1,14]
2 X, X0 [§ 23] [2,13]
30 [-X,-X,0 [§ 4 5] [3,18]
4 X, X, 00 [§ 5 3] [4,16]
5 0, X, -X] [3,5 2] [5,24]
6 [0,-X,X] [5 %% 6,23
700, -X,-X] [L 3 1] [7,21]
8 [0, X, X] (2,4, 2] [8,22]
9  [-X,0,X] [22 2] [9,19]
10 [X,0,-X] [3 4, %] [10,20]
11 [-X,0,-X] [L I,23] T[11,18]
12 [X,0,X]  [L 3 1] [12,17]

Table 8: Wyckoff bond: 24d@4b

No vector center mapping
vz 35y
2 XY,z [LLY]

3. =X, v,-2] [} % 1] (3]
4 [x,-Y,-z] [4 58] [4]
5 Z, X, Y] 3,8, 2] [5]
6 2 -X,-Y] [} 18] [6]
T -z, -X,Y] [% 2% [71
8 [z Xx,-Y] [& 1 1] [8]
9 Mz x] [333 9

0 [-Y,z-Xx] [ LI (o]
1y, -z -x] [+ 53 [l
12 [-Y,-Z X] [L 3% (2]
13 v,X, -z [L 3% (3]
“ -y, -X,-7] [3. %% (4]

continued ...



* Wyckoff site: 8c, site symmetry:

.3.

Table 8

No. vector center mapping
15 v,-X,z]  [3 LI (8]
16 [-Y,X,z] [+ L.3] (6]
17 X, Z, Y] (%, 2, 4] [17]
18 [-X,zZY] [LL.3] (s8]
19 [-X,-Z -Y] [3. 3.3 (9]
20 X, -2, Y] (2,4, %] [201]
21 [Z,Y,-X]  [L3 L] [21]
2 [Z,-V,X]  [3LI]  [22]
23 [-Z, Y, X] [t 1.3 (23]
24 [-Z,-Y,-X] [3.3.3] [24]
Table 9: Wyckoff bond: 8a@8c
No. vector center mapping
1 X, X, X] (@, x, 2] [1,5,9]
2 =X, -X,X]  [i-z, -2 2+1] [2,7,12]
3 X, X, —X] [z, 2+ 3, 1 — 2] [3,8,10]
4 X, -X, —X] [+ 3, 3 -z, —2] [4,6,11]
5 X, X, -X] [z+1z+3 3-2] [13,17,21]
6 [-X,-X,-X] [t-z,i-2 -2 I[14,19,24]
7 X, -X, X]  [e+3 23—z, 2+3] [15,20,22]
8 X, X, X]  [§-wz,z+4,2+%] [16,18,23]
Table 10: Wyckoff bond: 24b@8c
No. vector center mapping
1 X,Y, Z] [z, z, ] [1]
2 [-X,-Y,Z] [}z, -z, 2+1] [2]
3 -X,Y, -Z] [z, z+ 3, 1 — 1] [3]
4 X, -Y, —Z7] [+ 3%, 3 -z, —x] [4]
5 Z, X, Y] [@, x, 2] [5]
6 [z, -X, -Y] [t+3, 34— -2 (6]
7 -Z,-X,Y] -2 —z,2+1 (71
8 -7, X, Y] [z, z+ 3, 1 — 2] (8l
9 Y, Z, X] [z, z, x [9]
10 [-Y, Z, —X] [z, 2+ 3, L — 1] [10]
11 [Y,-Z, —-X] [+3, 2 -z, —2] [11]
12 [-Y,-Z X] [i-z -z2+3] [12]
13 V,X, -2 [z+ie+3 3-2]  [13]
4 [-Y,-X,-Z] [3-=%-21-4] [14]

continued .



Table 10

* Wyckoff site: 12d, site symmetry: . .

No. vector center mapping
15 [Y,-X,Z [z+%3-z2+%] (15
16 [-Y,X,Z] [3-z,z+1,2+3]  [16]
17 [X,Z-Y] [z+ie+32-2] Q7]
18 [-X,2Y] [2-zz+i2+3] (18]
19 [-X,-Z, -Y] [% —x, % —x, i - x] [19]
20 [X,-2Y] [z+3,3-z2+1] [20]
21 [Z,Y,-X]  |e+g,2+5 F-2]  [21]
22 Z, -Y, X] [x—&-%, 3y, :(:—I—i] [22]
23 -2 Y, X] [B-woa+ia+2]  [23]
24 [-Z,-Y,-X] [f-w i-a i-2] [24]
Table 11: Wyckoff bond: 12a@12d
No. vector center mapping
1 [Y, X, X] (5. v 51— [1,-19]
2 Y, =X, X] [E -y, 2y [2,-17]
3 Y, X,-X] [fy+s3.y+i] [38,-20]
4 [v,-X,-X] [ i-yy+3] [4,-18]
5 [X, Y, X] [5—v % 9] [5,-14]
6 [X,-V,-X] [E-y 2 —y [6,-161]
7 [-X,-Y,X] [y+31 L y+3i] [7,-13]
8 [-X,Y,-X] [y+3,2 5-y] I[8,-15]
9 [X, X, Y] [v, T —v, %] [9,-24]
10 [-X,X,-Y] [~y 3-y & [10,-22]
1 [X,-X,-Y] [y+3y+74 5] [11,-23]
12 [-X,-X,Y] [$-wyy+3 2] [12,-21]
Table 12: Wyckoff bond: 12b@12d
No. vector center mapping
1[0, X, —X] (5,9, +—y [1,19]
2 [0,-X,-X] [} -y 2-y] [2,17]
3 0, X, X] [fZy+3y+3] [3,20]
4 0,-X,X] (2 3-vy+3] [4,18]
5  [-X,0, X] - 9] [5,14]
6 [-X,0,-X] [2-vy 3 -y [6, 16]
7 [X,0,X]  [y+4 5 y+3] [7,13]
8 [X,0,-X] [y+3% 2 5-y] [8,15]
9 [X, -X, 0] [y, + —v, 3] [9,24]
10 [-X,-X,0 [~y %-y g [10,22]
continued ...



* Wyckoff site: 24e, site symmetry: 1

Table 12

No. vector center mapping
11 (X, X,00  [y+3y+i 5] [11,23]
12 [-X,X,00 [{-wy+3 3] [12,21]
Table 13: Wyckoff bond: 24c@12d
No. vector center mapping
1 [X,Y, Z] EE [1]
2 [-X, -Y, Z] [2, -y, 3 -] [2]
3 -X,Y,-Z] [Ly+iy+1i] [3]
4 [X,-Y,-Z] [ i-yy+3 [4]
5 [Z, X, Y] [-v 9] (5]
6 Z, —X, —Y] [2—y, 3, —y [6]
T -2 -XY] [y+i I y+1] [7]
8 [-Z X, -Y] [y+3 31—y (8]
9 Y, Z, X] [v. 1 -y 3§ 2
10 [-Y, Z, -X] [y, 8-y, 2] [10]
11 [Y,-Z -X] [y+iy+31 1] [11]
12 Y, -Z X] [3-wy+3 2] (2]
13 VX, -7 [y+i Lu+s]  [13]
14 [-Y, X, -2 [5-v % 9] [14]
15 Y,-X,2]  [y+3, 23—y [15]
16 [-Y, X, Z] 32—y, 2 -y [16]
17 (X, Z -Y] (2, -y, 3 -y [17]
18 [-X,2Y] [3i-yy+3] [18]
19 [-X, -Z, -Y] (%, v, 3 -] [191]
20  [X,-zY] [Ly+iy+i] [20]
21 [Z2,Y,-X] [3-wy+3.3] [21]
22 Z, =Y, X] [y, 32—y, 2] [22]
23 [-Z,V,X]  [y+3y+1 1 [23]
24 [-Z,-Y, —X] [v, ¥ %] [24]
Table 14: Wyckoff bond: 24a@24e
No. vector center mapping
1 X,Y, Z] [z, y, 2] [1]
2 [-X,-Y,Z]  [}-z -y z+1] [2]
3 -X,Y, —-Z] [z, y+3, 53— 7] [3]
4 (X, -Y, —Z] [z+3, 41—y, —7] [4]
5 Z, X, Y] [z, z, Y] Y
6 [Z, -X, -Y] [z+ 3, 3 — =, —y] (6]

continued ..



Table 14

No. vector center mapping
7T [Z,-X Y] [A-z -z, y+1] (71
8 [-Z,X,-Y] [-zz+i l-y] (8]
9 Y, Z, X] ly, z, ] [9]
10 -Y, Z, -X] [—y, z+ %, % - 17] [10]
11 [y, -2, —-X] [y+31,3—2 -7 [11]
12 [-Y, -Z, X] 3-y, -2 2+1] [12]
13 v, X,-Z] [y+3i 243 32 [13]
4 [-Y,-X,-Z] [3-y t-a 1-7 [14]
15 [Y,-X,Z] [y+3,3-z2+1 (18]
16  [-V,X,72] [3-ya+3i,2+3]  [16]
17 [X,Z,-Y] [z+iz+3 3y 7]
18 [-X,2Y] [3-=z,z+3y+3] (18]
19 [-X,-Z, -Y] [f-21-21-y] [19]
20 [X,-2Y] [z+33—zy+1i] [20]
2 (2,Y,-X]  [+hy+d3-a 1
2 (2 -V, X] [e+fi-yaet+i] (22
2 [ZY.X] [F-zythaetd s
24 [-Z,-Y,-X] [t-z1-y i-2] [24]




