A. Anexo: Tablas de operaciones de los

grupos magneéticos

En el presente anexo se dan a conocer las tablas con las posiciones y operaciones de simetria

de los grupos espaciales magnéticos obtenidos para los diferentes cristales estudiados.

N (%, ¥, z) Form N (%, ¥, z) Form
] T,1Y, 2, +1 5 -y, x -y, 2, +1
mx, my, mz -y, mx — my, mz
5 —r+y, -1, 2,+1 A -y, -y, —z+1/2,+1
—mx +my, —mx, mz mx — my, —my, —mz
. y,x,—z+1/2,+1 6 —r,—r+y, -2+ 1/2,+1
my, mx, —mz —Mx, —mx + my, —mz
- -z, -y, —z,+1 g Y, —x+y,—2,+1
mx, my, mz —my, mx — my, mz
9 -y, r,—2z,+1 10 —r+y,y, 2+ 1/2,+1
-mx +my, —mx, mz mx —my, —my, —mz
1 —y,—x, 2+ 1/2,+1 19 T, x—y,z+1/2,+1
my, mx,—mz -, —mx + my, —-mz
13 r+2/3,y+1/3,z2+1/3,+1 " —y+2/3,x-y+1/3,2+1/3,+1
mx, my, mz —my, mx — my, mz
5 —r+y+2/3,-x+1/3,2+1/3,+1 16 r-y+2/3,-y+1/3,-2+5/6,+1
—mx +my, —mx, mz mx — my, —my, —mz
17 y+2/3,x+1/3,-2+5/6,+1 18 —r+2/3,-x+y+1/3,-2+5/6,+1
my, mx, —mz —Mmx, —mx +my, —mz




—r+2/3-y+1/3-2z+1/3+1

y+2/3,—x+y+1/3,-2+1/3,+1

19 20
mx, my, mz —my, mx — my, mz
01 x-y+2/3,x+1/3,-2+1/3,+1 - —r+y+2/3,y+1/3,2+5/6,+1
-mx +my, —mx, mz mx —my, —my, —mz
23 ~y+2/3,-x+1/3,2+5/6,+1 Y r+2/3,x-y+1/3,2+5/6,+1
my, mx,—mz —Mx, —mx + my, —mz
o5 r+1/3,y+2/3,2+2/3,+1 0 —y+1/3, 2 -y+2/3,2+2/3,+1
mx, my, mz —my, mxT — my, mz
o7 —r+y+1/3,-x+2/3,2+2/3,+1 0 r-y+1/3,-y+2/3,-2+1/6,+1
-mx +my, —mx, mz mx —my,—my,—mz
5 y+1/3,x+2/3,-2+1/6,+1 30 —r+1/3-x+y+2/3-2+1/6+1
my, mx,—mz —-Mx, —mx + my, —mz
gy | TRy 23223kl |y 13y 23,2 4 203,41
mx, my, mz —my, mx — my, mz
33 r-y+1/3,x0+2/3,-2+2/3,+1 a4 —r+y+1/3,y+2/3,2+1/6,+1
-mx + my, —mx, mz mx —my, —my, —mz
. —y+1/3,-x+2/3,2+1/6,+1 %6 r+1/3,2-y+2/3,2+1/6,+1
my, mx, —mz —Mx, —mx + my, —mz
47 Y, z+1/2,-1 i —y,x -y, z+1/2,-1
-mx, —my,-mz my, —mx + my, —mz
29 —r+y,-x,z+1/2,-1 10 x-vy,-y,—z,—1
mxT — my, mx,—mz —mT +my, my, mz
4 Y, T, —2,—1 49 -, -x+vy,—2,—1
-my, —mx, mz M, mx — my, mz
43 -z, -y, —z+1/2, -1 " y,—r+y,—z+1/2,-1
—max, —my, -mz my, —max + my, —mz
45 r-y,r,-z+1/2,-1 46 -r+y,y,2,—1
mx —my, mx,—mz —mx + my, my, mz
47 -y, —x,z,—1 48 r,r—vy,z,—1

-my,—mx, mz

mx, mx —my, mz




A Anexo: Tablas de operaciones de los grupos magnéticos

19 x+2/3,y+1/3,2+5/6,-1 -0 —y+2/3,x-y+1/3,2+5/6,-1
-mx,—-my, -mz my, —mx + my, —mz
- —r+y+2/3,-x+1/3,2+5/6,-1 - r-y+2/3,-y+1/3,-2+1/3,-1
mx — my, mx,—mz —-mx +my, my, mz
- y+2/3,x+1/3,-2+1/3,-1 - —rx+2/3,-x+y+1/3,-2+1/3,-1
-y, =M, mz mx, mx — my, mz
. —x+2/3,-y+1/3,-2+5/6,-1 - y+2/3,-x+y+1/3,-2+5/6,-1
-mx, -my, —-mz My, —mx + my, —mz
. r-y+2/3,x+1/3,-2+5/6,-1 - —r+y+2/3,y+1/3,2+1/3,-1
mx — my, mx,—mz —mx +my, my, mz
0 —y+2/3,-r+1/3,2+1/3,-1 60 r+2/3,x-y+1/3,2+1/3,-1
-my, —mx, mz mx, mx — my, mz
61 r+1/3,y+2/3,2+1/6,-1 o —y+1/3, 2 -y+2/3,2+1/6,-1
-mx,—-my, —-mz my, —mx + my, —mz
63 —r+y+1/3,-x+2/3,2+1/6,-1 " r-y+1/3,-y+2/3,-2+2/3,-1
mx — my, mx,—mz —-mx +my, my, mz
o y+1/3,x+2/3,-2+2/3,-1 66 —r+1/3,-x+y+2/3,-2+2/3,-1
-y, =M, mz mx, mx — my, mz
6 -r+1/3,-y+2/3,-2+1/6,-1 6 y+1/3,-x+y+2/3,-2+1/6,-1
-mx, -my, —-mz My, —mx + my, —mz
6 r-y+1/3,x+2/3,-2+1/6,-1 70 —r+y+1/3,y+2/3,2+2/3,-1
mx — my, mx, —mz —mx +my, my, mz
| B 23w 231 || wlf3a -y +2f3,2 423,71
-my, —mx, mz mx, mx — my, mz

Tabla A-1.: Posiciones generales del grupo espacial magnético R; — 3¢ (#167.108)



N (x, ¥, 2z) Form | N (x,y z) Form | N (%, ¥, z) Form
1 T,Y, 2, +1 9 -y, x -1y, 2, +1 3 -r+y,—T,2,+1
mx, my,mz —-my, mx —my, mz —Mx + my,—mx, mz
4 - +Yy,y,2,—1 5 -y,—r,z,—1 6 T, x—1yY,z,—1
—Mmx +my, my, mz -my, —mx, mz mx, mr —my, mz

Tabla A-2.: Posiciones generales del grupo espacial magnético P3m/1 (#156.51)



A Anexo: Tablas de operaciones de los grupos magnéticos

N (%, ¥, z) Form N (%, ¥, z) Form
1 x,Y, 2, +1 9 -y, x -y, 2, +1
mx, my, mz —my, mx — my, mz
5 —x+y,—-x,z,+1 4 —r+y,y, 2+ 1/2,+1
- + My, —Mmx, mz mx —my, —my, —mz
5 -y, —x,z+1/2,+1 6 r,x—y,z+1/2,+1
my, mx,—mz —mx, —mx +my, -mz
. x+2/3,y+1/3,z2+1/3,+1 g —y+2/3,x-y+1/3,z2+1/3,+1
mx, my, mz —my, mx — my, mz
9 —r+y+2/3,—x+1/3,2+1/3,+1 10 —rx+y+2/3,y+1/3,2+5/6,+1
—Mmx + My, —MmT, mz mx —my, —my, —mz
1 —y+2/3,-x+1/3,2+5/6,+1 19 r+2/3,x-y+1/3,2+5/6,+1
my, mx,—mz —Mx, —mx + my, —mz
13 rx+1/3,y+2/3,2+2/3,+1 14 —y+1/3,x—y+2/3,2+2/3,+1
mx, my, mz —my, mx — my, mz
15 —r+y+1/3,-x+2/3,2+2/3,+1 16 —r+y+1/3,y+2/3,2+1/6,+1
- + My, —MmT, mz mx — my, —my, —mz
17 —y+1/3,-x+2/3,2+1/6,+1 18 r+1/3,x-y+2/3,2+1/6,+1
my, mx,—mz —Mx, —mx +my, —mz
19 Ty, z+1/2,-1 50 —y,x -y, z+1/2,-1
-mx,—my, —mz My, —mx + my, —mz
01 —r+y,-x,z+1/2,-1 99 -x+y,y,z,—1
mx — my, mx, —mz —mx +my, my, mz
93 -y, -, z,—1 94 T, x—1y,2z,—1
-my, —mx, mz MT, mx — my, mz
o5 x+2/3,y+1/3,2+5/6,-1 06 —y+2/3,x—y+1/3,2+5/6,-1
-mx,—my, —mz my, —mx + my, —mz
o7 —r+y+2/3,-x+1/3,2+5/6,-1 53 —r+y+2/3,y+1/3,2+1/3,-1
mx — my, mx,—mz —mx +my, my, mz
59 —y+2/3,-x+1/3,2+1/3,-1 20 r+2/3,x-y+1/3,2+1/3,-1
-my, —mx, mz ma, mx — my, mz
31 x+1/3,y+2/3,2+1/6,-1 29 —y+1/3, 2 -y+2/3,2+1/6,-1
-mx,—my,-mz my, —mx + my, —mz
a3 —r+y+1/3,-x+2/3,2+1/6,-1 a4 —r+y+1/3,y+2/3,2+2/3,-1
mx — my, mx,—mz —mx +my, my, mz
35 —y+1/3,-x+2/3,2+2/3,-1 36 r+1/3,x-y+2/3,2+2/3,-1
-my, —mx, mz M, mx — my, mz

Tabla A-3.: Posiciones generales del grupo espacial magnético P3m'1 (#161.72)




N (%, ¥, z) Form N (%, ¥, z) Form
1 x,Y, 2, +1 9 -y, r -y, 2, +1
mx, my, mz —my, mx —my, mz
3 -r+vy,—T,2,+1 4 -z, -y, —z,+1
—MT + my, —mx, mz mx, my, mz
5 Y, —r+y,—2,+1 6 -y, xr,—2,+1
—my, mx —my, mz —Mmx + my,—mx, mz
7 r-y,-y,—z,—1 3 y,x,—2,—1
-z + my, my, mz -my, —mx, mz
9 -r,-r+y,—2,—1 10 -r+y,y,2,—1
M, mx — my, mz —Mmx + my, my, mz
1 -y, —x,2,—1 12 T, r—-vy,2z,—1
—my, —mx, mz me, mx — my, mz
13 r+2/3,y+1/3,z2+1/3,+1 14 —y+2/3,x—y+1/3,z+1/3,+1
mx, my, mz —my, mx —my, mz
15 —r+y+2/3,-x+1/3,z+1/3,+1 16 —r+2[/3-y+1/3-2z+1/3+1
—MT + my, —-mx, mz mz, my, mz
17 y+2/3,—x+y+1/3,-z+1/3,+1 18 r-y+2/3,x+1/3,-2+1/3,+1
—my, mx — my, mz —Mmx + my, —mx, mz
19 r-y+2/3,-y+1/3,-2+1/3,-1 50 y+2/3,x+1/3,-2+1/3,-1
—mx + my, my, mz —my, —mx, mz
01 —r+2/3-x+y+1/3-2+1/3-1 99 —r+y+2/3,y+1/3,2+1/3,-1
m, mx — my, mz —mx + my, my, mz
93 —y+2/3,-x+1/3,2+1/3,-1 04 r+2/3,x-y+1/3,2+1/3,-1
—my, —mx, mz me, ma — my, mz
05 r+1/3,y+2/3,2+2/3,+1 96 —y+1/3, 2 -y+2/3,2+2/3,+1
ma, my, mz —my, mx — my, mz
o7 —r+y+1/3,-x+2/3,2+2/3,+1 53 —r+1/3-y+2/3-2+2/3+1
—max + my, —mx, mz ma, my, mz
59 y+1/3,—x+y+2/3,-2+2/3,+1 a0 | TV 1/3,2+2/3,-2+2/3,+1
-my, mx —my, mz —MT + my, —ma, mz
a1 r-y+1/3,-y+2/3,-2+2/3,-1 29 y+1/3,x+2/3,-2+2/3,-1
—MT +my, my, mz —-my, —mx, mz
23 —r+1/3-x+y+2/3-2+2/3-1 a4 —r+y+1/3,y+2/3,2+2/3,-1
me, ma — my, mz —MmT + my, my, mz
35 —y+1/3,-x+2/3,2+2/3,-1 26 r+1/3,x-y+2/3,2+2/3,-1
—-my, —mx, mz M, ma — my, mz

Tabla A-4.: Posiciones generales del grupo espacial magnético R3m/1 (#166.101)




A Anexo: Tablas de operaciones de los grupos magnéticos

(%, ¥, z) Form N (x, y, z) Form
T,Y, 2, +1 7 x,y,z+%,—1
Mg, My, M —Mg, =My, =M
-y, T -y, z,+1 3 —y,x—y,z+%,—1
My, Mgy = My, M My, =My + My, =M
-r+y, -, 2, +1 9 —x+y,—x,z+%,—1
~Mg + My, =My, M My = My, My, =M
—x+y,y,z+%,+1 10 -r+vy,y,2,—1
Mg — My, =My, =M —Mgy + My, My, M,
-y, —T, 2+ %,+1 11 -y,—T,z,—1
My, Mg, =M ~My, =My, M
x,x—y,z+%,+1 12 T, -1y, 2,—1

My, =My + My, =M,

My, My — mya my

Tabla A-5.: Posiciones generales del grupo espacial magnético P.3cl (#158.60)
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