MSG No. 228.134 Fd3c [ Type I, cubic |

* symmetry operation

Table 1: Symmetry operations for 3d polar vector.

No. tag matrix (polar) det TR
100 0

1 {1]0} 010 0] 1 1
0010
10 o 1]

2 {4-300‘%%%} 00 -1 % 1 1
o 1 0 4]
10 0 1]

3 {4eliis) 00 11 11
o 1 0 4
[0 0 1 1]

4 {4%10l733} 0 10 1 11
10 0 4
[0 0 -1 1]

5 {4_010‘%%%} 01 0 i 1 1
IR
[0 -1 0 1]

6 {4%nl3ii) 1 0 0 g Lot
0 0 1 1]
[0 1 0 1]

7 {4onlis1) -1.0 0 3 1 1
[0 01
1 0 0 o]

8 {2100105 5} 0 -1 0 1% 1 1
o o 1 1]
[—1 0 0 1]

9 {2010/§0%} 01 0 0 1 1
[0 0 1 1]
[—1 0 o0 1

10 {20011 10} 0 -1 0 1 1 1
(0 0 1 0]
01 o0 1

11 {2101773} 10 0 i] 11
00 -1 1
o -1 0 1

12 {20335} |-t 0 o 1| 1 1
o 0o -1 1
-10 0 1

13 {2ml311} 0 01 1 11
0 10 1

continued ...



Table 1

No. tag matrix (polar) det TR
-1 0 0 1%

14 {201-11353} o o -1 1% 1 1
0 -1 0 1
0 0 1 %

15 {2101‘%%%} |:0 -1 0 % 1 1
1 0 0 1
0 0 -1 %

16 {2—101‘%%%} 0 -1 0 % 1 1
-1 0 0 1%
[0 0 1 0

17 {31110} 1000 11
0 1 0 0
[0 1 0 o

18 {371110} 0010 11
1 0 0 0
0 -1 0 1

19 {3_1—1—1&0%} 0 0 1 0 1 1
-1 0 0 %]
0 0 -1 1

20 3% 0550 -1 0 0 1] 1 1
0 1 0 o0
0 -1 0 1

21 {311171&%0} 0o 0 -1 i 1 1
1 0 0 0
0 0 1 0]

22 {3+—11—1‘0%%} -1 0 0 % 1 1
0 -1 0 1
0 1 0 0

23 {37, ul0i; 0 0 -1 1 11
-1 0 0 1
0 0 -1 1

24 {3+71711‘i0%} 1 0 0 O 1 1
0 -1 0 1]
-1 0 0 0

25 {-1/0} 0 -1 0 of -1 1
0 0 -1 0
-1 0 0 1

26 {—4+100|%%i} 0 0 1 % -1 1
0 -1 0 1
10 0 1

27 {450l313} 0 0 -1 L -1 1
0 1 0 3]

continued ...



Table 1

No. tag matrix (polar) det TR
0 0 -1 1

28 {~4hwlii3) 0 -1 0 1 -1 1
10 0 g
[0 0 1 i

29 {—4G0l354) 0 -10 L -1 1
1 0 o
[0 1 0 1

30 {~4%mlzrzr  |-1 0 o i} -1 1
0 0 1 ]
0 -1 0 1

31 {(—40ml333} 1 o o 1 -1 1
o 0 13
-1 0 0 o0

32 {myol03% 0 10 % -1 1
[0 0 1 4]
10 o 1]

33 {mgio|101} 0 -1o0o0f -1 1
o 0 1t
10 o 1]

34 {moo1|§ 10} 01 0 & -1 1
0 0 -1 0]
0 -1 0 %

35 {miol3535} -1 0 Ui -1 1
o o0 1 %
010 14

36 {m1_10|%%%} 1 00 % -1 1
001 3
1 o o0 %

37 {monl353} o o -1 1% -1 1
0o -1 0 1%
100 %

38 {moi-1l533} 001 1 -1 1
010 %
0o o0 -1 %

39 {mio] 535} 01 0 1 -1 1
-10 i
001 %

40 {m_101]3213} 010 % -1 1
100 %
0 0 -1 0

41 {=3%,,/0} -1 0 o0 of -1 1
0 -1 0 0

continued ...



Table 1

No. tag matrix (polar) det TR
0 -1 0 0

42 {-371110} 0 0 -1 0 -1 1
-1 0 0 0
01 0 %

43 {*3717171&0%} 00 -1 0 -1 1
o 0 1
0 0o 1 1%

44 {=3%_, ]330} 1 0 0 % -1 1
0 -1 0 0]
0o 10 1

45 {-37441370} 0o o1 1 -1 1
-1 0 0 0]
0 0 -1 0]

46 {-3T,,_4]013} 10 0 1% -1 1
o 1 0
0 -1 0 0

47 {-37,_4]0%3} 0 0 1 % -1 1
1 0 0 1
0 o011

48 {3, 540304}  |-1 0 0 o] -1 1
|0 1 0 1]
1 000

49 {1033} 010} 11
001 %
10 0 1%

50 {44100&0%} 00 -1 0 1 1
o 1 0 3
1 0 0 %

51 {4700/330} o0 13 11
0 -1 0 0]
0 01 1

52 {4%,0l730} 0 10 3 11
-1 0 0 0]
00 -1 1

53 {4010l353) 01 0 3 11
1 0 0 3]
0 -1 0 3

54 {4hnl3id) 1 0o 0§ L.
o 0 1 g
0 10 1

55 {450130%) -1 00 0 11
Lo 0 1 3]

continued ...



Table 1

No. tag matrix (polar) det TR
1 0 0 o]

56 {2100105 % 0o -1 0 3 11
0 0 -1 2|
[—1 0 0 1]

o7 {2010l33 %} 0 1 0 & 1 1
0 0 13
-1 0 0 %

58 {20:l7}3} 0 -10 3 1 1
[0 0 1 g
01 0 1

59 {2110330} 10 0 g] 11
00 -1 0
o -1 0 1

60 {21-10/300} -1 0 0 O 1 1
0 0 -1 0
-1 00 %

61 {2333} [0 01 2 11
0 10 3
-1 0 0 1%

62 {201-1/300} 0 0 -1 0 1 1
0 -1 0 0
0 0 1 %

63 {2101]50%} [O -1 0 0 11
1 0 0 2
0o 0 -1 %

64 {2_101/500} 0 -1 0 0 1 1
-1 0 0 0
[0 0 1 o]

65 {3%10033 1001 11
o 10 4]
[0 1 0 o]

66 {371[033} 001 1 11
KR
0 -1 0 1

67 {3_1—1—1&%%} 0 0 1 % 1 1
ENEE!
0 0 -1 3

68 {3%_.uliis} -1 0 o0 3] 1 1
0 1 0 3]
0 -1 0 1]

69 {37.,40333} Jo o -1 3] 1 1
Lo o g

continued ...



Table 1

No. tag matrix (polar) det TR
[0 0 1 0]

70 {3,033 -1 0 0 3 1 1
[0 —1 0 g
[0 1 0 o]

71 {311711‘0%%} 0 0 -1 % 1 1
10 o ]
0 0 -1 1

2 {3015t} 1 0 0 3% 1 1
o -1 o 4]
-1 0 0 0

73 {-1j011} 0 -1 0 i -1 1
o o -1 1
1 0 0 1]

74 {4203} 0 0 10 -1 1
[0 10 4]
[—1 0 0 1

75 {—4700l130} 0 0 -1 2 -1 1
0 1 0 o0
0 0 -1 1

76 {~47010l7 30} 0o -1 0 3 -1 1
1 0 o0 o]
[0 0 1 i

T {4Gwl3id) 0 -10 3 -1 1
1 0 o ]
[0 1 0 1]

8 {—4hnlii -1 0 0 ¥ -1 1
[0 0 -1 4]
0 -1 0 1

79 {470,203} 1 0 0 0 -1 1
o 0 -1 g
100 0]

80 {mygof033} 0 10 2 -1 1
[0 0 1 3]
1 0 0 %

81 {moiol535%} 0 -1 0 3 -1 1
0 0 1 3]
10 0 1%

82 {moo1|$33} 01 0 2 -1 1
00 -1 1
0 -1 0 %

83 {mnoli30} 1 0 0 3 -1 1
0 0 10

continued ...



Table 1

No. tag matrix (polar) det TR
010 %
84 {m; _10/500} 1 0 0 0 -1 1
0010
1 0o 0 3
85 {mo1[53%} 0o o0 -1 3 -1 1
o -1 0 3
1 oo 1
86 {moi_1]300} 001 0 -1 1
0100
0o 0 -1 1
87 {m101/302} 0 1 0 0 -1 1
-1 0 0 2
001 3
88 {m_101|100} 0100 -1 1
1000
[0 0 -1 0]
89 {-3%,,/033 -1 0 o0 3| -1 1
o 1 0
[0 -1 0 o]
90 {-37111033} o o -1 14 -1 1
1 0 0 g
[0 1 0 1]
91 {=37_,.40333) o 0o -1 1 -1 1
1o 0 8
0o 0o 1 1%
92 {3,533} |1 o o ¥ -1 1
0 -1 0 %]
0o 10 1
93 {-3"141313} 0o 01 3 -1 1
-1 0 0 %]
0 0 -1 0]
94 {-3%,, 4033} 1o o0 3 -1 1
o1 0 8
[0 -1 0 0]
95  {=3T, 11033} 0o 0o 1 2 -1 1
1 0 0 32
0 o011
96 {37, nlizit [-1 00 4 -1 1
|0 1 0 3]
100 %
97 {11303} 0100 L1
001 %
continued ...



Table 1

No. tag matrix (polar) det TR
10 o0 3

98 {4hgoli33} 00 -1 1} 11
o 1 0 3
10 0 2]

99 {4700/330} 0o 0 1 1 11
0 -1 0 0]
0 01 3

100 {4%10/3 30} 0 10 1 1 1
-1 0 0 0
0 0 -1 0]

101 {47q;0/053} 01 0 1 11
I
0 —1 0 0]

102 {40105} 1 0 0 % 1 1
0 0 1 3]
0o 10 3

103 {4onlisd) -1 00 % 1 1
|0 0 1 3]
1 o o0 1%

104 {2100/313} 0 -1 0 1 o1
o 0 -1 3]
[~1 0 0 3]

105 {2010/203} 0 1 0 0 1 1
[0 0 13
-1 0 0 2

106 {200113 13} 0 -1 0 % 1 1
0 0 1 g
o1 o0 2

107 {21013 10} 10 0 i] 1 1
00 -1 0
0 -1 0 0

108 {21-10/020} -1 0 o i 1 1
0 0 -10
100 0

109 {2011]0%3 0 01 1 1 1
0o 10 2
-1 0 0 0

110 {201-1/030} 0o -1 % 1 1
0 -1 0 0
0o 0o 1 2

111 {21011333} 0 -1 0 3 1 1
1 0 o0 3

continued ...



Table 1

No. tag matrix (polar) det TR
0 0 -1 0

112 {27101|O%0} 0 -1 0 % 1 1
-1 0 0 0
[0 0 1 1]

13 {375305} 1000 11
0 1 0 3]
[0 1 0 1]

114 {3_111%0%} 00 1 0 1 1
1 0 0 3]
[0 -1 0 3]

115 {37.,4150%} 0 0 10 11
-1 0 0 §]
[0 0 -1 3]

116 {34,953} -1 0 o 1| 1 1
L0 1 0 3]
0 -1 0 3]

117 {3_—11—1&%%} 0 0 -1 % 1 1
1 0 0 3]
0 0 1 1

118 {3+71171|%i%} -1 0 0 i 1 1
L0 -1 0 §]
(0 1 0 1

119 {37,_,131%} 0o 0 -1 1 1 1
-1 0 0 3]
0 0 -1 3]

120 {3+—1—11‘%0%} 1 0 0 0 1 1
o -1 o 4]
-1 0 0 1%

121 {-1303} 0 -1 0 o] -1 1
0o 0 -1 %
[—1 0 0 3]

122 {—4%yl333) 0 0 1 i -1 1
L0 1 0 3]
1 0 0 3]

123 {—470/550} 0 0 -1 % -1 1
0 1 0 o0
0 0 -1 3]

124 {_4+010|%i0} 0 -1 0 i -1 1
1 0 0 o
[0 0 1 0]

125 {—47,0[053} 0 -1 0 1 -1 1
-1 0 0 3

continued ...



Table 1

No. tag matrix (polar) det
[0 1 0 0]
126 {~4%01053% -1 0 0o 1% -1
[0 0 -1 3]
0 —1 0 3]
127 {—450,1333} 1 0o o i -1
o 0 18
-1 0 0 3
128 {muo|413} 0 10 1 -1
[0 01 3
10 o 2]
129 {mo10|303} 0 -1 0 0 -1
o 0 1 2]
(10 o0 2]
130 {moo1|353} 01 0 % -1
00 -1 1]
0 -10 3
131 {myo/3i0} -1 0 0 i -1
0 0 10
0100
132 {my_10/010} 100 3 -1
0010
1 0 0 0
133 {mo;1|012} o0 -1 1 -1
0o -1 0 3
100 0
134 {mg1-1|030} 001 % -1
0100
o o -1 3
135 {myei|313} o 1 0 i -1
-1 0 0 2
0010
136 {m_y01/050} 010 1 -1
1000
[0 0 -1 1]
137 {_3-*111%0%} -1 0 0 0 -1
o 1 0 3
[0 -1 0 1]
138 {—3311|%0%} 0 0 -1 0 -1
1 0 o 4
o1 o0 2
139 {=37_,.4130%} 00 -1 0 -1
10 o0 3
continued ...
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Table 1

No. tag matrix (polar) det TR
= .
o0 13
PO TRt SO S PR Y I
1
0 -1 0 3]
= .
0o 10 3
141 {*311171‘%%%} 0 0 1 i -1 1
-1 0 0 %_
00 -1 3
142 {_3+—11—1‘%%%} 1 0 0 i -1 1
3
01 0 %]
= N
0 -1 0 3
143 {_37—1711‘%%%} 0 0 1 i -1 1
3
1 0 0 ¥
.
0 01 3
144 {*3t1711|%0%} -1 0 0 O -1 1
L0 1.0 %_
100 %
145 {11310} 010 1 1 1
00 1 0
= 3_
1o o 2
146 {4%00|301} 00 -1 0 11
1
01 0 =]
= .
1 0 03
U7 {45g0l335) 00 13 11
o 1 0 3]
0 01 2
s () o 10 3| 11
1
-1 0 0 3]
00 -1 0
149 {47;0/03 % 01 0 2 11
1
1 0 0 4l
0 -1 0 0
150 {45, /031 1 0 o0 3 11
0 0 1 %_
0 10 3
151 {400:1503) -1 0 0 0 1 1
1
L0 01 4
= =
1 0 o 1
152 {2100/232} 3 1 1
100|557 0 -1 0 ¢
1
0o 0 -1 3]
= -
-1 0 0 3
153 {2000135 3} 01 0 & 1 1
[0 0 1 g
continued ...
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Table 1

No. tag matrix (polar) det TR
-1 0 o0 2

154 {2001/220} o -10 2 1 1
0 0 10
o1 o0 2

155 {2101333} 10 0 Z] 1 1
00 -1 1
0 -1 0 0

156 {21-10/00%} -1 0 0 of 1 1
0o 0 -1 1%
100 0

157 {2011/03 7} o 01 3 11
0o 10 1%
-1 0 0 0

158 {201-1]/001} 0 0 -1 0 11
0o -1 0 1
0 0 1 2

159 {21011305} [O -1.0 0 1 1
1 0 0 %
0 0 -1 0

160 {27101|00%} 0 -1 0 O 1 1
-1 0 0 %
[0 0 1 1]

161 {3+111|%%0} 100 % 1 1
0 1 0 0]
[0 1 0 1]

162 {375[350} 0011 11
1 0 0 0]
[0 -1 0 2

163 {37 441334} o 0 1 i 1 o1
-1 0 0 4
[0 0 -1 3]

164 {3+17171‘%%0} -1 0 0 % 1 1
0 1 0 o
0 -1 0 3]

165 {3_—11—1‘%%0} 0o 0 -1 % 1 1
1 0 0 o
[0 0 1

166 {3+71171|%%i} -1 0 0 % 1 1
[0 10 ]
[0 1 0

167 {31334} o o -1 3 1 1
10 0 g

continued ...
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Table 1

No. tag matrix (polar) det TR
o o -1 32

168 {37, ulizsr 1 0 o é] Lot
0o -1 0 1%
-1 0 0 1%

169 {-1/350} 0 -1 0 i -1 1
0 0 -10
[—1 0 0 2

170 {_4ﬁ00|%0%} 0 0 1 0 -1 1
0 -1 0 1
10 0 2]

171 {—4500l383} o o -1 32 -1 1
|0 1 0 1
0 0 -1 3]

172 {—4%,01333} 0 -1 0 3 -1 1
1 0 o0 1
[0 0 1 0]

173 {47,053} 0 -1 0 2 -1 1
-1 0 0 %]
[0 1 0 0]

174 {—4%y,[033} -1 0 0 3 -1 1
|0 0 -1 1
0 —1 0 3]

175 {*47()01&0%} 1 0 0 O -1 1
o 0 13
-1 0 0 3

176 {mioo|33%} 0 10 2 -1 1
[0 01 4
1 0 o0 3

177 {mo10|311} 0 -1 0 % -1 1
0 0 1 1]
10 o0 2]

178 {mom|320} 01 0 3 -1 1
00 —1 0]
0 -10 3

179 {mil231} -1 0 0 3 -1 1
0o 0 1 3
010 0

180 {mj_10/003} 100 0 -1 1
001 %
1 0 0 0

181 {mg11|022 o0 -1 3 -1 1
0o -1 0 1
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Table 1

No. tag matrix (polar) det TR
1000
182 {mg1-1/003} 0010 -1 1
010 %
o o -1 3
183 {mjo1|301} 0o 1 0 of -1 1
-1 0 0o 1}
0010
184 {m_101/00%} 0100 -1 1
100 %
o o -1 1
185 {-3%y;|330} -1 0 o i -1 1
|0 -1 0 0f
[0 -1 0 1]
186 {-371113350} o o -1 1% -1 1
-1 0 0 0]
01 0 2
187 {-37_, 41334} 00 -1 3 -1 1
o 0 4
0o 0 1 2
188 {-3%_,_,|330} 1 0 o0 3 -1 1
0 -1 0 0]
[0 1 0 2]
189 {-37,;_,|230} 0 01 3 -1 1
-1 0 0 0]
00 -1 1
190 {=3%, 40333 |1 0 o 2 -1 1
o 1 0 4
0 -1 0 3
191 {-37,_nl354) 0o 0o 1 2 -1 1
1 0 0 1
0 0 1 3
192 {-3t,_ 311} -100 % -1 1
%
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