SG No. 219 T3 F43c | cubic |

*plus set: +[0, 0,0, +[0, 3, 5], +[3,0, 3], +[3 5 0]
* Wyckoff site: 8a, site symmetry: 23.

Table 1: Wyckoff bond: 24a@8a

No. vector center mapping

1 [X,0,0] [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 [3,3 3] [13,-14,-15,16]
5 [X,0,0 [3,3 3] [17,-18,-19,20]
6 [0,0,X] [3, 3 3] [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] 1[0,0,0] [3,8,10]
4 [X,-X,-X] [0,0,0] [4,6,11]
5 X, X, X]  [4 3 4] [13,17,21]
6 [-X,-X X] [3 3 3] [14,19,24]
7 [X,-X,-X] [3, % 3] [15,20,22]
8 [-X,X,-X] [3 3. 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] [0,0,0] [3,-4]
3 [0,X,Y] [0,0,0] [5,-6]
4 [0,-X,Y] [0,0,0] [7,-8]
5 [¥,0,X] [0,0,0] [9,-10]
6 [v,0, —X]
7
8
9

[0,0,0] [11,-12]
Y, X,0 [3 3 3 [18,-14]
[Y,-X,0 [35, 35 3 [15,-16]
[(X,0,v] [} 3,4] [17,-18]

10 [-X,0Y] [5 3 3] [19,-20]

1 0Y X] [543 3 [21,-22]

12 [0,Y,-X] [3 %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 [-Z,X,-Y] [0,0,0] (sl
9 Y, Z, X] [0, 0, 0] [9l
10 [-Y,Z,-X] [0,0,0] [10]
1 [y,-z -X] 0,0, 0] [11]
12 [-Y,-Z, X] [0,0,0] [12]
13 v, X, Z] (3, %, %] [13]
4 -y, -X,7] [3 44 (4l
15 [Y,-X,-Z] [} 4 4] (18]
16 [-Y,X,-Z] [3 3.3 (18]
17 X,z Y] [i L] [17]
18 [-X,Z -Y] [} 4 4] (18]
19 [-X, -2Y] [3,3.35] (9
20 [X,-Z -Y] [543 4] [20]
21 2, Y, X] (3> 3 3] [21]
22 [Z,-Y,-X] [L L1 [22]
23 [-Z,Y,-X] [543 [23]
2 [z-v.X] [511] 24
* Wyckoff site: 8b, site symmetry: 23.
Table 5: Wyckoff bond: 24a@8b
No. vector center mapping
1 [x,0,00 [} 4.4 [1,-2,-3,4]
2 [0,X,0 [4 3 3] [5,-6,-7,8]
3 [0,0,X] [§ 4, 4] [9,-10,-11,12]
4 [0,X,0 [2 3, 3] T[13,-14,-15,16]
5 [X,0,0 [3 2 3] [17,-18,-19,20]
6 [0,0,X] [5 3 3] [21,-22,-23,24]
Table 6: Wyckoff bond: 32b@8b
No. vector center mapping
1 X, x, x] [} 5 4] [1,5,9]
2 [-X,-X, X] [} 33 [2,7,12]
continued ...



Table 6
No. vector center mapping
3 [-X. X, -X] [3 L1 [3,8,10]
4 X, -X,-X] [1.1 1] [4.6,11]
5 X, X, X]  [3 53] [13,17,21]
6 [-X,-X, X] [% 23] [14,19,24]
7X,-X,-X] [3,3,2] [15,20,22]
8 [-X,X,-X] [3 2 3] [16,18,23]
Table 7: Wyckoff bond: 48c@8b
No. vector center mapping
1 [x,v,0 [ii3] 0 [1,-2]
2 [-Xx,v,0 [} 41 [3,-4
3 [0XxY] [3L1] Is,-6]
4 0,-X,Y] [§. % %] [7,-8]
5 [v,0,X] [i % 4] [9,-10]
6 [v,0,-X] [§ i il [11,-12]
7, X, 0 [3,33] [13,-14]
8 [Y,-X,0 [% % % [15,-16]
9  [X,0,Y] [2 23] [17,-18]
10 [-X,0,Y] [3,2 3] [19,-20]
1 ov, X [33 3 [21,-22]
12 [0,Y,-X] [3,2,3] [23,-24]
Table 8: Wyckoff bond: 96d@8b
No. vector center mapping
1 (X, Y, Z] [%, 1, 1] [1]
2 [-X,-Y, 2] [1 %3] [2]
3 [-X,Y,-2Z] [} 1] [3]
4 [X,-Y, -2z [i 11 [4]
5 Z, X, Y] 5 3 3] (5]
6 [z -X, -Y] [i 1] (6]
T -z, -Xx,Y] [} 14 (7]
82X -y [LiY]
9 Y, Z, X] (5,1, 1] (9]
10 [-Y, 2z -Xx] [} 4 4] [10]
1y, -z-x] [333 [0
12 [-Y,-Z X] [} 43 (2]
13 v, X, Z] (2,8, 3] [13]
4 -y, =X, 7] [3,3,3] (4]
15 [Y,-X,-Z] [3,3,3] (18]
16 [-Y, X, -z] [3 23] (6]

continued ...



Table 8

No. vector center mapping
7 x.zvyl [1.43 un
18 [-X,Z -Y] [3,3,3] (18]
19 =X -zv] 333 09
20 [X,-Z -Y] [3.33] [20]
21 z,y,X] [332] [21]
22 7Y, -X] [§33 [22
23 [-Z,Y,-X] [3,3,3] [23]
2 [Z-v.x] [333 (24

* Wyckoff site: 24c, site symmetry: -4. .

Table 9: Wyckoff bond: 24a@24c

No. vector center mapping

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

Table 10: Wyckoff bond: 48b@24c

No. vector center mapping
1 0,Xx,v] [04 4] [1,-4]
2 [0,-X,Y] [0,2, 1] [2,-3]
3 [Y,0,X] [}0,%] [5,-8]
4 [v,0,-X] [30,3] [6,-7]
5  [X,Y,00 [3 10 [9,-12]
6 [-X,Y,0 [3, 10 T[10,-11]
7 [X,0,Y] [}0, 3] [13,-16]
8 [-X,0,Y] [} 0,%] T[14,-15]
9 0,v,X] [0, 3 1] 1[17,-20]
10 [0,Y,-X] [0, 4, 4] [18,-19]
11 v, X, 00 [%41,0] [21,-24]
12 [Y,-X,0 [4 3,0] [22,-23]




* Wyckoff site: 24d, site symmetry: -4. .

Table 11: Wyckoff bond: 96c@24c

Z
°

vector center mapping
1 X,Y,z] [0, 1] [1]
2 [-X,-Y,Z] 0,3} (2]
3 XY, -Z] 0,3 1 (3]
4 [X,-Y,-Z] [o,i 1 [41
5 z, X,Y] [30 % (5]
6 [2,-X,-Y] [} 03 (6]
7 -z -Xx,Y] [Lo0 3] (71
8 [~z X,-Y] [Lo0 4] (sl
9 Y,z x] [ 1 0] [o]
10 [-Y, 2 -Xx] [3 4 0] [10]
11 [y, -z -x] [3, 1 0] [11]
12 [-Y, -2z Xx] [4 3,0 121
13 v,X, 2]  [40 3] [13]
4 [-Y,-X,z] [i0 1] [14]
15 [Y,-X,-Z] [} 0, 4] [15]
16 [-Y,X,-z] [} 03] [16]
17 X,z Y] [0,3 1] U7
18 [-X,Z -Y] [0,% 3]  [18]
19 [-X,-ZY] [0, 1, 1] [19]
20 [X,-2Z,-Y] 0,3} [20]
21 [Z,Y,X]  [3, 40 [21]
22 [z,-Y,-X] [} 10 [22]
23 [-2, Y, -X] [4 3.0] [23]
24 [-Z,-Y,X] [3, 10 [24]

Table 12: Wyckoff bond: 24a@24d

No. vector center mapping
1 [X,0,00 [ 00 [1,4,-18,-19]
2 [-X,0,00 [3,00 [2,3,-17,-20]
3 [0,X,00 [0,% 0] [5,8,-14,-15]
4 [0,-X,0] [0,2,0 [6,7,-13,-16]
5 [0,0,X] [0,0,14] [9,12,-22,-23]
6 [0,0,—-X] [0,0,3] [10,11,-21,-24]
Table 13: Wyckoff bond: 48b@24d
No. vector center mapping
1 [0X,Y] [}o00 [1,-4]
2 [0,-X,Y] [3,00 [2,-3]
continued ...



Table 13

No. vector center mapping
3 [v,0,X] [0,%0 [5,-8]
4 [v,0,-X] [0,3,0 [6,-7]
5 [X,Y,0] [0,0,3] [9,-12]
6 [-X,Y,0 [0,0,3] [10,-11]
7 [X,0,Y] [0,2,0] [13,-16]
8 [-X,0,Y] [0,% 0] T[14,-15]
9 [0Y,X] [3,00] [17,-20]
10 [0,Y,-X] [40,0] [18,-19]
11 [Y,Xx,00 [0,0,2] [21,-24]
12 [Y,-X,0] [0,0, 3] [22,-23]

Table 14: Wyckoff bond: 96c@24d

No. vector center mapping
1 x.v,z] [4 00 [1]
2 [-X,-Y,Z] [3,0,0] [2]
3 [-X,Y,-2] [3,0,0] [3]
4 [X,-Y,-Z] [}0,0] (4]
5 Z, X, Y] [0, 1, 0] [5]
6 [2.-X,-Y] o, 3, 0] (6]
7 [-Z,-X,Y] [0, 3, 0] (7]
8 [z, X,-Y] 0,3 0] [8]
9 v,z x] [0,0, 3] [0l
10 [-Y,2 -X] [0,0,3] [10]
11 [Y,-2 -X] [0,0,32] [11]
12 [-Y,-Z X] [0,0, 1] [12]
13 [Y, X, Z] [0, 3, 0] [13]
4 [-Y,-X,Zz] [0, 4 0] [14]
15 [Y,-X,-Z] [0, % 0] [15]
16 [V, X, -2] [0, %, 0] [16]
17 X,z Y] [3,00] [17]
18 [-X,Z -Y] [4,0,0] [18]
19 [-X,-Z Y] [} 0,0 [191
20 [X,-Z -Y] [2,00] [20]
21 2, Y, X] [0,0, 2] [21]
22 [z,-Y,-X] [0,0,%]  [22]
23 [-2Y,-X] 0,0, 3] [23]
24 [-Z,-Y,X] 0,0, 3] [24]

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



Table 15: Wyckoff bond: 32a@32e

No. vector center mapping
1 X, X, X] [z, z, x] [1,5,9]
2 [-X,-X, X] [~z, —z, 7] [2,7,12]
3 X, X, —X] [z, z, —x] [3,8,10]
4 [X,-X, -X] [z, —x, —x] [4,6,11]
5 X, X, X] [z+ 3, z+ % z+1] [18,17,21]
6 [-X,-X, X] [J-z i-22+3] [14,19,24]
7 X, -X,-X] [z+3, 5% 53— [15,20,22]
8 [-X,X,-X] [{-=x+35 53— [16,18,23]

Table 16: Wyckoff bond: 96b@32e

No. vector center mapping
1 X,Y, Z] [z, z, 2] [1]
2 [-X, -Y, Z] [—z, —z, ] [2]
3 [-X,Y, -Z] [, , —] (3]
4 X, -Y, -7 [z, —z, —7] [4]
5 Z, X, Y] (@, z, ] [5]
6 [Z, —X, Y] [z, —z, —x] [6]
7T [-Z, -X,Y] [—z, —z, x] [7]
8 [-Z, X, Y] [z, z, —x] [8]
9 Y, Z, X] [z, x, 2] [9]
10 [-Y, Z, —X] [z, z, —x] [10]
1 Y, -2, -X] [z, —z, —x] [111
12 [-Y, -Z, X] [~z, —z, 7] [12]
13 [V,X,Z] [z+3.c+5,x+35] [13]
4 [-Y,-X,Z] [f-2i-z2+1] [14]
15 [Y,-X,-Z] [¢+34,5—x 3—2] [15]
16 [V, X, -2 [J-=zz+i L-2] (6]
17 [X,ZY] [v+z+iz+3] 7]
18 [-X,Z, -Y] [-z2+3 121 [18]
19 [-X,-ZY] [f-2,i-z,2+1] [19]
20 [X,-Z -Y] [z+3, 53—z 3—x]  [20]
21 [Z,Y,X]  [z+f,x+35,0+3] [21]
2 [Z,-Y,-X] [z+3,5-2 3—a] [22]
23 [-Z,Y,-X] [3-=z,a+4,5—x] [23]
24 [-Z -V, X] [f-2,i-z,2+1] [24]

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



Table 17: Wyckoff bond: 48a048f

No. vector center mapping
1[0, X, Y] [z, 0, 0] [1,-4]
2 [0,-X,Y] [~z,0,0] [2,-3]
3 [V, 0, X] [0, z, 0] [5,-8]
4 [v,0,-X] [0, -z, 0 (6,-71
5 [X,Y.0 [0, 0, 2] [9,-12]
6 [-X,Y,0 [0,0,—a] [10,-11]
7 [X,0,Y] [ia2+3 %] [13,-16]
8 [-X,0,Y] [5 4-a 1] [14,-15]
9 [0,Y,X] [z+3, 3 3] [17,-20]
10 0,Y, -X] [-= 3, 3] [18,-19]
1 Y, X, 0 [543 243 [21,-24]
12 [v,-X,0 [5 4 4-2] [22,-23]

Table 18: Wyckoff bond: 48b@48f

No. vector center mapping
1 [X,0,0] [, 0, 0] [1,4]
2 [-X,0,00 [-,0,0] [2,3]
3 [0, X0 [0, 2, 0] [5,8]
4 0,-X,00 [0,-=,0 (6,71
5 (0,0, X] [0, 0, 2] [9,12]
6 [0,0, —X] [0, 0, —z] [10,11]
7 0,X,0] [3x+3 3] [13,16]
8 [0,-X,0 [} 3-2 % [14,15]
9 [X,0,0] [z+3 %3] [17,20]
10 [-X,0,0 [5-= 3, 3] [18,19]
1 [0,0,X] [543 2+3] [21,24]
12 [0,0,-X] [3 3 3—=] [22,23]

Table 19: Wyckoff bond: 96c@48f

No. vector center mapping
1 X,Y, Z] [@, 0, 0] [1]
2 [-X,-Y, Z] [z, 0, 0] [2]
3 [-X,Y,-Z] [z, 0, 0] [3]
4 [X,-Y, -Z] [@, 0, 0] [4]
5 Z, X, Y] [0, z, 0] [5]
6 [Z, —X,-Y] [0, —z, 0] [6]
7T [-Z -X,Y] [0, —z, 0] [7]
8 [-Z X, -Y] [0, z, 0] [8]
9 Y, Z, X] [0, 0, ] [9]

continued ...



Table 19

No. vector center mapping
10 [-Y,Z -X] [0,0, —a] [10]
1 [Y,-Z -X] 0,0, —a [11]
12 [-Y, -Z, X] [0, 0, 2] [12]
13 [v,X, 7 [fz+3i %] (3]
4 [-Y,-X,2] [} 3-23 (4
15 [Y,-X,-2] [iLi-21] [18]
16 [V, X, -2 [} 2+3, 3] [16]
17 [X,ZY] [z+3 3 3] [17]
18 [-X,Z,-Y] [i-=211] [18]
19 [-X,-2Y] [$-=3, 3] (9]
20 [X,-Z -Y] [z+3, 41 [20]
21 [Z,V,X] [} % e+3] (21
22 [Z,-Y,-X] [ 4 i-2] o[22
23 [-2, Y, -X] [5 % 1-1] [23]
24 [-Z,-Y,X] [} 5 2+3] [24]

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

Table 20: Wyckoff bond: 48a@48g

No. vector center mapping
1 [0, X, Y] [z, 1, 3] [1,-4]
2 [0,-X,Y] [~z 3, 1] [2,-3]
3 [v,0,X] (1 = ] [5,-8]
4 v,0,-X] [4 -2, 8] 6,-71
5  [X,Y,0] (3, 3 ] [9,-12]
6 [-X,v,0] [3, 1 —2] [10,-11]
7 X,0,Y] [3x+3 3] [13,-16]
8 [-X,0,Y] [iL1-= 3] [14,-15]
9  [0,Y,X] [z+3 3 3] [17,-20]
10 [0,Y,-X] [f-22 1] I[18,-19]
1Y, X, 0 [3%ae4+3] [21,-24]
12 [Y,-X,0 [% 1 2—2] [22,-23]

Table 21: Wyckoff bond: 48b@48g

No. vector center mapping
1 [X, 0, 0] [z, 1, 1] [1,4]
2 [-X,0,00 [~z 3 3] [2,3]
3 [0, X, 0] [§, 2, 1] [5,8]
4 [0,-X,0] [§ -2, 3] (6,71
5 [0, 0, X] (5 1 7 [9,12]

continued ...



Table 21

No. vector center mapping
6 [0,0,—-Xx] [3, 1 —=2] [10,11]
7 00,X,00 [3x+3, 3] [18,16]
8 [0,-X,0] [iL1-2 3] I[14,15]
9 [X,0,00 [z+3 3 3] [17,20]
10 [-X,0,0 [5-= 2 1] [18,19]
11 [0,0,X] [3, 3, 2+1] [21,24]
12 00,0,—-X] [3, % 2—a] [22,23]

Table 22: Wyckoff bond: 96c@48g

No. vector center mapping
1 X,Y, 7] [z, 1, 1] [1]
2 [-X,-Y,Z] |-z, 3 1] [2]
3 [-X,Y,-Z] [-w, 3 1] [3]
4 XY, -2) (25 ]] [4]
5 Z, X, Y] R [5]
6 [2.-X,-Y] [} -3 8] [6]
7T [-Z, -X,Y] [} -z 8] (7]
8 [-Z, X, -Y] R (8l
9 v, Z, X] [%, % 4] (9]
10 [-Y, 2 -X] [3 3% -] [10]
11 Y, -2, —X] [3, 1, —7] [11]
12 [-Y, -Z X] 5 1 7] [12]
13 [v,X, 2] [32+3,3] (3]
4 [-Y,-X,z] [ i-23] (4
15 [Y,-X,-2] [} 4-2 3] [15]
16 [-Y,X,-7] [3 2+3, 2 [16]
17 [X,zY] [z+33%3  Uun
18 [-X,Z, -Y] [i-=23 1] [18]
19 [-X,-ZY] [$-= 2 1] [19]
20 [X,-Z -Y] [z+31, 32 3] [20]
21 [z, X]  [3 3 2+3] [21]
22 [Z,-Y,-X] [3 i 14 [22]
23 [-2Y,-X] [3, 31— [23]
24 [-Z,-V,X] [3 3 2+1] [24

* Wyckoff site: 96h, site symmetry: 1

Table 23: Wyckoff bond: 96a@96h

No. vector center mapping
1 (X, Y, Z] [z, y, 2] (1]
continued ...
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Table 23

No. vector center mapping
2 [-X, -Y, 2] [~z, —y, 2] [21
3 [-X,Y, -Z] [—z, y, —7] [3]
4 [X,-Y, -Z] [z, —y, —7] [4]
5 [Z, X, Y] [z, z, Y] (5]
6 [Z, —X,-Y] [z, —z, —y] [6]
7T [-Z, -X,Y] [z, —z, y] [7]
8 [-Z, X, -Y] [—z, z, —y] [81
9 Y, Z, X] ly, 2, ] [9]
10 [-Y, Z, —X] [~y, 2, —a] [10]
11 Y, -2, -X] ly, —z, —x] [11]
12 [-Y, —Z, X] [y, —z, 7] [12]
13 [V,X,Z  [y+sz+3z2+35] [13]
U [-Y,-X, 7] [f-yi-=zz+1] (4]
15 [Y,-X,-Z] [y+35 s—=3—2] [15]
16 [-Y.X, -Z] [f-yz+i i-7] [16]
17 [X,ZY] [v+i s+ y+3] [17]
18 [-X,Z -Y] [L-=zz2+1 1] (18]
19 [-X,-ZY] [f-=zi-zy+i] (9]
20 [X,-Z -Y] [z+3,3-21-y] [20]
21 [Z,Y,X]  [z+5,y+35,2+35] [21]
22 [Z,-Y,-X] [z+3,5-y 5—a] [22]
23 [-Z,Y,-X] [3-zy+3 3—2] [23]
24 [-Z,-V,X] [f-zi-yz+i] [24]

11



