MSG No. 140.550 I.4/mem | Type 1V, tetragonal |

Table 1: Wyckoff site: 4a, site symmetry: 4/mm’m’

No. position mapping
1 [0,0,0] [1,2,3,6,9,10,11,14,36,37,39,40,44,45,47,48]
2 [0,0, %] [4,5,7,8,12,13,15,16,33,34,35,38,41,42,43,46]
3 [3 3, %] [17,18,19,22,25,26,27,30,52,53,55,56,60,61,63,64]
4 [3,%,0] [20,21,23,24,28,29,31,32,49,50,51,54,57,58,59,62]
Table 2: Wyckoff site: 4b, site symmetry: 4/m’m’m’
No. position mapping
1 [o,0, 4] [1,2,3,4,5,6,7,8,41,42,43,44,45,46,47,48]
2 [0,0,3] [9,10,11,12,13,14,15,16,33,34,35,36,37,38,39,40]
3 [3, 3, 3] [17,18,19,20,21,22,23,24,57,58,59,60,61,62,63,64]
4[5, 4 4] [25,26,27,28,29,30,31,32,49,50,51,52,53,54,55,56]
Table 3: Wyckoff site: 4c, site symmetry: 4’ /mm’m
No. position mapping
1 [o,3,0 [1,6,9,14,23,24,31,32,36,37,44,45,50,51,58,59]
2 [3,0,0 [2,3,10,11,20,21,28,29,39,40,47,48,49,54,57,62]
3 [0,3, 4] [4,5,12,13,18,19,26,27,33,38,41,46,55,56,63,64]
4 [§,0,4] [7,8,15,16,17,22,25,30,34,35,42,43,52,53,60,61]
Table 4: Wyckoff site: 4d, site symmetry: 4’/m’m’m
No. position mapping
1o, 3 1] [1,4,5,6,26,27,31,32,41,44,45,46,50,51,55,56]
2 [0 4] [2,3,7,8,25,28,29,30,42,43,47,48,49,52,53,54]
3 [0,3,3] [9,12,13,14,18,19,23,24,33,36,37,38,58,59,63,64]
4 [4,0,2] [10,11,15,16,17,20,21,22,34,35,39,40,57,60,61,62]

Table 5: Wyckoff site: 8e, site symmetry: m’.m’m

No. position mapping
3 1 1
1 [, 4 4]  [1,8,25,32,46,47,54,55]
3 3 1
2 [3,3 1] [2,4,26,28,43,45,51,53]
continued ...



Table 5

No. position mapping

3[4 11 (8,5,27,29,42,44,50,52]
4 [§.%5] [6,7,30,31,41,48,49,56]
5 [3,3,3] 19,16,17,24,38,39,62,63]
6 [+ 1 2] 110,12,18,20,35,37,59,61]
7 [3,3,3] [11,18,19,21,34,36,58,60]
8 [3,1 3] [14,15,22,23,33,40,57,64]

Table 6: Wyckoff site: 8f, site symmetry: m.m’m

No. position mapping

1 [2,4,0] [1,14,23,32,40,47,54,57]
2 [3,3 0] [2,11,21,28,36,45,51,58]
3[4 1 0] [8,10,20,29,37,44,50,59]
4 [3,3,1] [4,13,19,26,34,43,53,60]
5 [4 1 1] I15,12,18,27,35,42,52,61]
6 [§ 20 [6,9,24,31,39,48,49,62]
7 4, 3,1 [7,16,17,30,38,41,56,63]
8 [3,1 1] I8,15,22,25,33,46,55,64]

Table 7: Wyckoff site: 8g, site symmetry: 4m’m’

No. position mapping

1 [0, 0, z] [1,2,3,6,44,45,47,48]
2 [0,0, %2 [4,5,7,8,41,42,43,46]
3 [0, 0, —2] [9,10,11,14,36,37,39,40]
4 [0,0,z2+3] [12,13,15,16,33,34,35,38]
5 [4, %, 2+3%] [17,18,19,22,60,61,63,64]
6 (3, % —7] [20,21,23,24,57,58,59,62]
7 [3 3 35—z [25,26,27,30,52,53,55,56]
8 (3> 3 2] [28,29,31,32,49,50,51,54]

Table 8: Wyckoff site: 8h, site symmetry: 4’m’m

No. position mapping

1 [0, 1, 2] [1,6,31,32,44,45,50,51]
2 (3.0, 2] [2,3,28,29,47,48,49,54]
3 0,1, 12 [4,5,26,27,41,46,55,56]
4[5 0, 12 [7,8,25,30,42,43,52,53]
5 [0, 3, -] [9,14,23,24,36,37,58,59]
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Table 8

No. position mapping

6 [$,0,—2]  [10,11,20,21,39,40,57,62]
7 [0,% 2+3%] [12,13,18,19,33,38,63,64]
8 [3,0,z+3] 1[15,16,17,22,34,35,60,61]

Table 9: Wyckoff site: 161, site symmetry: 2.mm

No. position mapping

1 (2,1, 2] [1,32,47,54]
2 3,3, 2] [2,28,45,51]
3 (1,1, 2] [3,29,44,50]
4 [% %52 [4,26,43,53]
5 [3.3 3-2 [5,27,42,52]
6 (1,3, 2] [6,31,48,49]
7 [3 3,12 [7,30,41,56]
8 [%’ %7 %74 [8,25,46,55]
9 [%, 3, —2] [9,24,39,62]
10 [b %, —z] [10,20,37,59]
1 [3,3,—2]  [11,21,36,58]
12 [§ 1, 2+4] [12,18,35,61]
13 3,3, 2+1] 1[13,19,34,60]
14 [2,4,—2]  [14,23,40,57]
15 [3, 1 2+1] [15,22,33,64]
16 [+ 3, 2+1] [16,17,38,63]

Table 10: Wyckoff site: 163j, site symmetry: mm’2’ .

No. position mapping
1 [0, y, 0] [1,14,37,44]
2 [~y, 0, 0] [2,11,40,47]
3 [y, 0, 0] [3,10,39,48]
4 [0, —y, 3] [4,13,38,41]
5 [0, v, 3] [5,12,33,46]
6 [0, —y, 0] [6,9,36,45]
7 [y, 0, 3] [7,16,35,42]
8  [-w0,1]  [8,15,34,43]
9 [3y+3, 3] [17,30,53,60]
10 [-y i 1] [18,27,56,63]
11 [y+3, 4 4] [19,26,55,64]
12 [L 1-y 0] [20,29,54,57]
13 [Ly+3,0 [21,28,49,62]
4[4 i-y 1] [22,25,52,61]
15 [y+3i, 1,0 [23,32,51,58]
continued ...



Table 10

No. position mapping

16 [i-y, 3, 0] [24,31,50,59]

Table 11: Wyckoff site: 16k, site symmetry: m’m’2.

No. position mapping

[0, v, §] [1,5,44,46]

-y, 0, 1] [2,8,43,47]

[, 0, 1] [3,7,42,48]

[0, =y, %] [4,6,41,45]

4
[, 0, 2] [10,16,35,39]

[~y,0,23]  [11,15,34,40]

[0, y, 2] [12,14,33,37]

1
2
3
4
5 [0, —y, 3] [9,13,36,38]
6
7
8
9

[3,y+3, 3] [17,21,60,62]
10 [:-vy % 2] [18,24,59,63]
11 [y+%7 %7 %] [19,23,58,64]
12 [i 3-y, 3] [20,22,57,61]
13 [i, 35—y %] [25,29,52,54]
14 [y+3,3 1 [26,32,51,55]
15 [f-y, % 4] [27,31,50,56]
16 [3,y+3, 3] [28,30,49,53]

Table 12: Wyckoff site: 161, site symmetry: m.2’m’

No. position mapping

1 [z, z, 0] [1,14,39,48]
2 [z, z, 0] [2,11,37,44]
3 [z, —z, 0] [3,10,36,45]
4 [z, —z, §] [4,13,35,42]
5 [~ x, §] [5,12,34,43]
6 [z, —z, 0] [6,9,40,47]
7 [z, z, 1] [7,16,33,46]
8 [z, —=, 3] [8,15,38,41]
9 [r+4,2+3, 3] [17,30,55,64]
10 [3-x,z+3, 3] [18,27,53,60]
11 [z+3 -2 3] [19,26,52,61]
12 [z+3, $—=,0] [20,29,51,58]
13 [f-2 2+3,0 [21,28,50,59]
4 [f-= 3-= 3] [22,25,56,63]
15 [z+3,2+3,0] [23,32,49,62]
16 [f-= $—=0 [24,31,54,57]




Table 13: Wyckoff site: 16m, site symmetry: m’.2m’

No. position mapping
1 [z, z, 1] [1,7,46,48]
2 [-=, =, 1] [2,5,43,44]
3 [z, —=, 1] [3,4,42,45]
4 [z, —z, ] [6,8,41,47]
5 [z, -z, 3] [9,15,38,40]
6 [z, —x, 3] [10,13,35,36]
7 -z, z, 3] [11,12,34,37]
8 [z, z, 2] [14,16,33,39]
9 [z+3,2+3, 3] [17,23,62,64]
10 [f-z,z+1 2] [18,21,59,60]
11 [z+4, -2, 2] [19,20,58,61]
1 1 3
12 [f-2z,1-223] [22,24,57,63]
1 1 1
13 [f-a2, 1—-2 %] [25,31,54,56]
14 [z+4%, 1—2 1] [26,29,51,52]
15 [f-z,z+1 4] [27,28,50,53]
16 [z+3 2+3, 5] [30,32,49,55]

Table 14: Wyckoff site: 16n, site symmetry: m.2m

No. position mapping

1 [z,2+3,0]  [1,14,23,32]
2 [3—= 2,0  [2,11,21,28]
3 [z+3 —x,0] [3,10,20,29]
4 [z, 3-= 3] [4,13,19,26]
5 [-waz+3,3] [5,12,18,27]
6 [-z, 1-=20 [6,9,24,31]
7 [z+3, 2, 3] [7,16,17,30]
8 [i-= —=x 3] [8,15,22,25]
9  [z,z+3, 5] [33,46,55,64]
10 [i-w,2, 4] [34,43,53,60]
11 [z+3, -z, 4] [35,42,52,61]
12 [z, 4—=,0] [36,45,51,58]
13 [-z,3+43,0] [37,44,50,59]
14 [-z, 53—, 5] [38,41,56,63]
15 [+ 3,20 [39,48,49,62]
16 [3—x, —x,0] [40,47,54,57]

Table 15: Wyckoff site: 160, site symmetry: m’.2’m

No.

position

mapping

1

[z, 2+ 3, 4]

[1,32,46,55]
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Table 15

No. position mapping
2 [3-wux 3] [2,28,43,53]
3 [z+3, -z 1] [3,29,42,52]
4 [z, 3-=, %]  [4,26,45,51]
5  [-a, w43, 1] [5,27,44,50]
6 [~z 45— 5] [6,31,41,56]
7 [z+3,2 1] [7,30,48,49]
8 [-=z —=z 1] [8,25,47,54]
9 [~z 3-= 3] [9,24,38,63]
10 [z+3, -2, 3] [10,20,35,61]
1 [§-= 3] [11,21,34,60]
12 [-z,x+3, 3] [12,18,37,59]
13 [z, 35— 3] [13,19,36,58]
4 [z, z+4, 5] [14,23,33,64]
15 [3-= -, 3] [15,22,40,57]
16 [z+3, 2, 3] [16,17,39,62]

Table 16: Wyckoff site: 32p, site symmetry: m. .

No. position mapping
1 [z, y, 0] [1,14]
2 [y, z, 0] [2,11]
3 ly, —z, 0] [3,10]
4 [z, -y, 3] [4,13]
5 [~ v, 1] [5,12]
6 [—z, —y, 0] [6,9]
7 [y, x, %] [7,16]
8 -y, —=, 3] [8,15]
9 [v+3,y+3, 3 [17,30]
10 [f-y z+3 3] [18,27]
11 [y+3, 54— 1] [19,26]
12 [z+3,3—y,0] [20,29]
13 [3-wy+3,0] [21,28]
4 [f-= 43—y 3] [22,25]
15 [y+3, ¢+3,0 [23,32]
16 [% -, % -, 0] [24,31]
17 [z, y, 3] [33,46]
18 [~y, z, 1] [34,43]
19 [y, -z, 1] [35,42]
20 [z, —y, 0] [36,45]
21 [~z, y, 0] [37,44]
22 [z, -y, 3] [38,41]
23 ly, z, 0] [39,48]
24 [y, —z, 0] [40,47]
25 [z+3%,y+35,0] [49,62]
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Table 16

No. position mapping
26 [3-vy,x+3,0] [50,59]
27 [y+3,3—=0] [51,58]
28 [z+3, 35—y 3 [52,61]
29 [3-2,y+3, 35 [53,60]
30 [% -, % -y, 0] [54,57]
31 [y+3 z+3, 35 [55,64]
32 [3-y 35—, 3] [56,63]

Table 17: Wyckoff site: 32q, site symmetry: m’. .

No. position mapping
1 [z, y, 1] [1,46]
2 [~v, 2, {] [2,43]
3 [y, -, ﬂ [3,42]
4 [z, —y, 1] [4,45]
5 [~ y, 1] [5,44]
6 [z, -y, 1] [6,41]
7 [y, z, 1] [7,48]
8 [—y, —x, i] [8,47]
9 -z, —y, 3] [9,38]
10 ly, —=, 3] [10,35]
11 [~y z, 2] [11,34]
12 [~z vy, 3] [12,37]
13 [z, —y, 3] [13,36]
14 [z, y, 3] [14,33]
15 [~y, —x, 3] [15,40]
16 [y, =, 3] [16,39]
17 [z+3,y+3 3] [17,62]
18 [f-y, z+3, 5 [18,59]
19 [y+3 2—2 3] [19,58]
20 [r+3,35-y 3] [20,61]
21 [3-=2,y+3, 5] [21,60]
22 [% —x, % -y, %} [22,57]
23 [y+3 243,45 [23,64]
24 [3-y 53—, 3] [24,63]
25 [3-= 35—y 3] [25,54]
26 [y+3 1-2 1] [26,51]
27 [3-wyz+3, 4] [27,50]
28 [3-=z,y+3, 5] [28,53]
29 [r+3,5-y 3] [29,52]
30 [z+3,y+3, 5] [30,49]
31 [f-y 2t—=2, 1] [31,56]
32 [y+3 243, 5] [32,56]




Table 18: Wyckoff site: 32r, site symmetry:

No. position mapping
1 0, y, 2] [1,44]
2 [~y, 0, 2] [2,47]
3 ly, 0, 2] [3,48]
4 [0, -y, % — z] [4,41]
5 [O, Y, % — z] [5,46]
6 [0, —y, 2] [6,45]
7 [y, 0, 3 — 2] [7,42]
8 [~y, 0, 3 — 2] [8,43]
9 [0, —y, —2] [9,36]
10 [y, 0, —2] [10,39]
11 [y, 0, —2] [11,40]
12 0,y 2+ 3] [12,33]
13 [0, =y, z + 3] [13,38]
14 [0, y, —2] [14,37]
15 [-y,0,z+3] [15,34]
16 [y, 0, 2+ 3] [16,35]
17 [ y+i 2+3] 117,60
18 [{-w %, 2+3] [18,63]
19 [y+3 4 2+3] [19,64]
20 [, 1-y, —2] [20,57]
21 [f.y+3, -2 [21,62]
2 [§,5-vy2+3] [22,61]
23 [y—i— %, %, —z} [23,58]
24 [3-y, 3 —2] [24,59]
25 [, 4-y 1-2] [25,52]
20 [y+35, 3, 3—2] [26,55]
27 [3-w 2. 3-2 [27,56]
28 5 v+3 7] [28,49]
29 (3,3 —v 7] [29,54]
30 [3,y+3.3-2 [30,53]
31 [3-w i 7] [31,50]
32 v+3, 3 7] [32,51]

Table 19: Wyckoff site: 32s, site symmetry: .

No. position mapping
1 [z, @, 2] [1,48]
2 [—z, z, 2] [2,44]
3 [, —z, 2] [3,45]
4 [33, —x, % - z] [4,42]
5 [,3;7 z, % — z] [5,43]
6 [—z, —z, 2] [6,47]
7 [x, T, % - z] [7,46]
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Table 19

No. position mapping
8 [—gg, —z, % — z] [8,41]
9 [~x, —x, —2] [9,40]
10 [z, —z, —2] [10,36]
11 [—z, z, —2] [11,37]
12 [—2, 3, 2 + 1] [12,34]
13 [z, —z, 2+ 1] [13,35]
14 [z, z, —2] [14,39]
15 [-z, —z, 2+ 3] [15,38]
16 [z, , 2+ 1] [16,33]
17 [z+i z+3,2+3] [17,64]
18 [i-zz+3 2+1] [18,60]
19 [z+% 3-2,2+1] [19,61]
20 [r+3 2-a2, -2 [20,58]
21 [f-a, @+, —2] [21,59]
29 [%—x, %—:v,z-i—%] [22,63]
23 [+3, 2+ —7] [23,62]
2 [i-z 1-z —] [24,57]
25 [f-=2, 3-x 1-2] [25,56]
26 [zv+3,3-=21-2] I[26,52]
27 [-=z,2+3% -2 [27,53]
28 [1-z,2+1, 7] [28,50]
29 [;EJF%, %790, z] [29,51]
30 [z+3,2+3 3-2] [30,55]
31 [1-2 }—a 7] [31,54]
32 [z+3, z+1, 2] [32,49]

Table 20: Wyckoff site: 32t, site symmetry: ..

No. position mapping
1 [z, 2+ 3, 2] [1,32]
2 [} -2, 2 2] [2,28]
3 [z+ 3, -z, 7] [3,29]
4 [z, 3 — 2, 1 —2] [4,26]
5 [-zaz+3,4-2 [5,27]
6 [z, 3 -, 7] [6,31]
7 [Jf+%, T, 3 — 2] [7,30]
8 [% —x, —x, % — z} [8,25]
9 [—x, 1o, —z] [9,24]
10 [z+3, -2, -2 [10,20]
11 1-2, 1, 2] [11,21]
12 [z, z+3% 2+3] [12,18]
13 [z, 5—x, 243 [18,19]
14 [z, 2+ 3, —2] [14,23]
15 [-= -z, 2+3] [15,22]
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Table 20

No. position mapping

[16,17]

]
17 [z,z+4,2+3] [33,64]
[ ] [34,60]

19 [:U—Q—%, —x,z—&—%} [35,61]
20 [z, 3 — =, —7] [36,58]

21 [~z 243, —2] [37,59]

22 [-z -= z+1] [38,63]

23 [a: + %, x, —z] [39,62]
24 [l —x, —, —z] [40,57]
z

25 [-z §—w= 3—2 [41,56]

26 [z+1, -2 3—2] [42,52]
27 [% -z, T, % — z] [43,53]

28 [z, z+ 3, 7] [44,50]

29 [x, % -, z] [45,51]
30 [z,x+3,3—-2] [46,55]

31 [% —x, —, z] [47,54]
32 [z+ 1, 2, 2] [48,49]

Table 21: Wyckoff site: 64u, site symmetry: 1

No. position mapping
1 [z, v, 2] [1]
2 [~y, x, 2] [21
3 ly, —z, 2] [3]
4 [z, —y, % — 2] [4]
5 [z, vy, 3 -] [51
6 [—z, -y, 2] [6]
7 [y, x, % — z] [7]
8 [y, -z, 3 — 7] [8l
9 [—z, —y, —2] [9]
10 ly, —z, —2] [10]
11 [y, x, —2] [11]
12 [z, y, =+ 1] [12]
13 [z, —y, 2 + 3] [13]
14 [, y, —2] [14]
15 [y, —z, 2+ 1] [15]
16 [y, T, z + %] [16]

17 [z+4y+3,2+3] 7]
18 [f-y, 241 2+3] [18]

19 [y+ii-=zz2+1] (9

20 [z+3, 2 -y, —2] [20]

21 [3-zy+3 -7 [21]

2 [3-=33-y 2z+13] [22]

23 [y+%, :r+%, —2] [23]
continued ...
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Table 21

No. position mapping
24 [i-y t-a -2 [24]
25 [3-a2,3-y t-2 [25]
26 [y+3 35—z 32 [26]
27 [%—y,x-&-%,%—z} [27]
28 3 -z y+3, 7] [28]
29 [:r + %, % -y, z] [29]
30 [e+3,y+335—2 [30]
31 [% —y, 1 —u, z] [31]
32 [y+3, 243, 7] [32]
33 [z, 9, 2+ 1] [33]
34 [y, 2, 2+ 3] [34]
35 [y, —z, z+ 1] [35]
36 [z, —y, —2] [36]
37 [—z, y, —7] [37]
38 [—x, -y, z + ;] [38]
39 ly, x, —2] [39]
40 [y, —z, —2] [40]
41 [z, -y, 3 — 7] [41]
42 [y, -z, 3 — 2] [42]
43 [ Y, T, 5 — z} [43]
44 [—z, v, 2] [44]
45 [z, —vy, 2] [45]
46 [:v, Y, % — z] [46]
47 [y, —z, 7] [47]
48 ly, z, 2] [48]
49 [+ 3, y+3, 2] [49]
50 [3-v, 243, 2] [50]
51 [y+3, 5 -z, 2] [51]
52 [z+1,3-vy 3—7] [52]
53 [%fx,y+%,%fz} [53]
54 [% -z, % -y, z] [54]
5 [y+s z+3,5—2  [55]
5 [2-y i-m 3—2] [56]
57 [f-a, i-y —7] (571
58  [y+3 35—z —2 [58]
59 [% —y, v+ %, —z] [59]
60 [3-=zy+i 2z+13] [60]
61 [z+3, 35—y, 2+3] [61]
62 [z+3,y+3 —2] [62]
63 [%—y, %—x,z—&-%} [63]
64 [y+3.2+3 2+3]  [64]
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