MSG No. 209.51 Fg432 [ Type IV, cubic |

* symmetry operation

Table 1: Symmetry operations for 3d polar vector.

No. tag matrix (polar) TR
1000
1 {1/0} 0100
0010
0]
2 {4%00/0} 00 -1 0 11
01 0 o
1 0 o o0
3 {47100/0} 00 10 11
0 -1 0 0
[0 0 1 0]
4 {47%10/0} 0 100 11
-1 0 0 0
[0 0 -1 0
5 {47010/0} 01 0 0 11
10 0 o
[0 —1 0 0]
6 {40110} 1 0 00 11
0 0 1 0
[0 1 0 0]
7 {4700110} 1.0 0 0 11
0 0 1 0
[1 0 o o
8 {2100/0} 0 -1 0 0 1 1
0 0 -1 0
10 0 o
9 {2010/0} 01 0 0 1 1
L0 0 —1 o
(-1 0 0 o0
10 {20010} 0 -1 00 1 1
o 0 1 0
01 0 0
11 {2110/0} 10 0 0] 11
00 -1 0
0 -1 0 0
12 {21-10/0} -1 0 0 0 1
0 0 -10
~1.00 0
13 {2011/0} 0 010 1 1
0 100

continued ...



Table 1

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

14 {201-1/0} 0 0 -10 1 1
0 -1 0 0
0 0 10

15 {2101/0} |:0 -1 00 1 1
1 0 00
0 1 0

16 {2-101/0} 0 -1 0 0 1 1
-1 0 0 0
0 0 1 0]

17 {3%1110} 1000 11
0 1 0 o
0 1 0 o]

18 {371110} 010 11
1 0 0 0
[0 —1 0 o]

19 {37.1-110} 0 0 1 0 1 1
-1 0 0 o
[0 0 -1 0]

20 {3+1—171‘0} -1 0 0 0 1 1
Lo 1 0 o
[0 -1 0 o]

21 {31140} 0 0 -1 0 1 1
1 0 0 o
[0 0 1 0

22 {374,,/0} -1 0 00 11
L0 -1 0 o
[0 1 0 o0

23 {37 11110} 0 0 -1 0 1 1
-1 0 0 o
[0 0o -1 0]

24 {37,110} 1 0 0 0 1 1
0 -1 0 o
1000

25 {11033 010 ;] 11
001 %
1 0 o o

26 {4h00/053} 00 -1 1 11
0 1 0 3
1 0 o o

27 {4500/053} 0 0 1} 11
0 -1 0 3
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Table 1

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

28 {4%10|0%% 0 1 0 % 1 1
-1 0 0 3
[0 0 -1 0]

29 {4701/033} 01 0 1 11
1o o
[0 -1 0 o]

30 {45003} 10 0} 11
o 0 14
[0 1 0 0]

31 {470011033} -1 00 1 1
[0 01
FE 0

32 {2100/0% 3 0 -1 0 1 1 1
o 0 1y
10 0 0]

33 {2010/0%1 0o 1 0 1 11
[0 0 1 4]
1 0 0 0]

34 {2001105 3} 0 -1 0 3 1
[0 0 14
01 0 0

35 {2110/033} 10 0 é} 1 1
00 -1 1
0 -1 0 0

36 {21-10/033} -1 0 0 1 11
o o -1 1
-1 00 0

37 {201110% % 0o 0 1 % 1 1
0o 10 %
-1 0 0 0

38 {201-1]043 0o 0 -1 1 1 1
0o -1 0o 1§
0 0 10

39 {2053 {o 10 3 11
1 0 0 3
0 0 -1 0

40 {2101/03 3} 0o -1 0 1% 1 1
-1 0 o0 3
001 0

41 {3%5111033 100 3 1 1
010 1
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Table 1

No. tag matrix (polar) det TR
0100

2 {37,[033} 0011 11
100 3
[0 —1 0 0]

43 {37_,.41053} 0 0 1 % 1 1
BN
[0 0 -1 0]

44 340033} |-1 0 o 4] 1 1
0 1 0 3
[0 -1 0 0]

45 {37,,_,j0i1} o o -1 14 11
IR
[0 0 1 0]

46 {3%,,40033 -1 0 0 1 11
[0 -1 0 4]
[0 1 0 0]

47 {3_—1—11‘05%} 0 0 -1 % 1 1
10 0 3
0 0 -1 0]

48 {3, ;40033 1 0 o 1 11
o -1 0 3]
100 3

49 {11305} 010 0] 11
00 1 1
1o o 3%

50 {44100%0%} 00 -1 0 1 1
o1 0 3
1 0 0 %

51 {4700/303} 00 10 11
o -1 0 3
[0 0 1 {]

52 {47%5l305} 0 100 11
ERER!
00 -1 1

53 {47010l303} 01 0 0 Lo
1 0 0 4§
0 -1 0 %

54 {4%0l303) 1 0 00 11
o o 13
[0 1 0 1]

5 {4001l303} ~100 0 11
[0 01 3

continued ...



Table 1

No. tag matrix (polar) det
10 o0 1]

56 {2100/20%} 0 -1 0 0 1
o 0 14
[~1 0 0 1

57 {2010/203} 01 0 0 1
[0 0 1 4
1 0 0 1]

58 {2001]30%} 0 -1 0 0 1
[0 0 1 4
01 0 1

59 {2110/305} 10 0 0} 1
00 -1 1
0o -1 0 1

60  {21-10/303} 1 0 0 0 1
0 0 -1 1
-1 00 %

61 {2011|30%} 0 010 1
0 10 1
-1 0 0 3

62 {201-1/303} 0 0 -1 0 1
0o -1 0 1
0 0 1 %

63 {2i01]203} {0 -1.0 0 1
1 0o o0 %
o o0 -1 1%

64  {2_101/30%} 0 -1 0 0 1
-1 0 o0 3
[0 0 1 1]

65 {3+111|%0%} 1 0 0 0 1
o 10 4]
[0 1 0 1

66 {37111505} 0010 1
10 0 3
[0 -1 0 1]

67 {37-1.41505} 0 0 10 1
-1 0 0 1]
[0 0 -1 1]

68  {3%_141303} |[-1 0 0 o0 1
[0 1 0 4
[0 -1 0 1

69 {37,,_41505} 00 -1 0 1
10 o0
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Table 1

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

70 {3t ,]30%} -1 0 0 0 1
[0 10 4
[0 1 0 1

71 {37,_|303} 0 0 -1 0 1 1
10 0 4
0 0 -1 1]

72 {3t 1503} 1 0 0 0 1 1
o -1 0 4
100 2

73 {11320} 01 0 %] 1 1
0010
[1 0 o 1]

T4 {4/3350} 00 -1 1 11
01 0 o0
[1 0 o 1]

7 {4700/330} 0 0 1 % 1 1
0 -1 0 0
[0 0 1 1]

6 {4510l330} 0 10 1 11
-1 0 0 0]
[0 0 -1 1]

7 {401/330} 01 0 1 11
1 0 0 o0
[0 =1 0 1]

8 {40330} 10 0} 11
0 0 1 0
[0 1 0 1]

79 {470011330} -1 00 1 1
L0 0 1 0]
s )

80 {2100/330} 0o -1 0 1 11
0o 0o -1 0
10 0 1]

81 {2010/330} o 1 0 1 11
L0 0 -1 0]
-1 0 0 1]

82 {201|310} 0o -1 0 1 11
[0 0 1 0]
01 0 1

83 {2110/3 30} 1o o % 11
00 -1 0
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Table 1

No. tag matrix (polar) det TR
o -1 o0 1
84 {21-10/330} -1 0 o0 1% 1 1

0O 0 -1 0

-1 00 %

85 {2011/3 30} 0 01 1 11
0 100
-1 0 0 3%

86 {201-1/320} o o -1 1 1 1
0 -1 0 0
0 0 1 1

87 {2i|ii0} [o -1 0 1 11
1 0 00
o o -1 1

88 {2_1011330} 0 -1 0 1 1 1
-1 0 0 0
[0 0 1 1]

89 (34111330} 100 % 1 1
0 1 0 0
[0 1 0 1]

90 {3nl330} 0011 11
1 0 0 0
[0 -1 0 1

91 {37_,.41530} 0o 0 11 11
-1 0 0 0]
[0 0 -1 1]

92 {3%_,,01330)  |-1 0 o 1 IR
o 1 0 o
[0 -1 0 1]

93 {371,.41550} o o -1 14 1 1
1 0 0 o
[0 0 1 1

94 {3%,,11530} -1 0 0 % 1 1
[0 -1 0 0]
[0 1 0 1]

95 {3_—1—11‘%%0} 0 0 -1 % 1 1
-1 0 0 o
[0 0 -1 1]

96 {37, |30} 1 0o o0 3 1 1
0 -1 0 o]
1000

97 {1'|o03} 0100 1 -1
0011
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Table 1

No. tag matrix (polar) det TR
10 o o

98 {440'1002} 00 -1 0 1 -1
o 1 0
1 0 o o

99 {4700'[005} 0 0 1 0 1 -1
o 10 3]
[0 0 1 o0

100 {4%,,//00%} 0 10 0 1 -1
10 0 3]
[0 0 -1 0]

101 {470’03} 01 0 0 1 -1
1o 0
[0 —1 0 o]

102 {4+001,|OO%} 1 0 0 0 1 -1
0 0 1 1]
[0 1 0 o0

103 {4_001,|00%} -1 0 0 0 1 -1
0 0 1 §]
1 o 0

104 {2500/00%} 0 -1 0 0 -1
o 0 -1 4
10 0 0]

105 {2010/00%} 01 0 0 T -1
[0 0 1 4
1 0 0 0]

106 {2001//003} 0 -1 0 0 -1
[0 0 1 4
01 0 0

107 {2110/[005} 10 0 Ol 1 -1
00 -1 1
0 -1 0 0

108 {21-10'|005} 1 0 0 0 1 -1
0o 0 -1 1
-1 00 0

109 {2011//00%} 0 01 0 1 -1
0 10 1
-1 0 0 0

110 {201-1'|00%} 0 0 -1 0 1 -1
o -1 0 1
0 0 1 0

111 {2101'1003} 0 -1 0 0 1 -1
1 0o o0 %
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Table 1

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

112 {2_1017|003} 0 -1 0 0 1 -1
-1 0 o0 3
[0 0 1 0]

113 {3+111,|OO%} 10 0 0 1 -1
o 10 3
[0 1 0 0]

114 {3_111,|00%} 0010 1 -1
IRER!
[0 -1 0 0]

115 {37,003} 0 0 10 1 -1
ENEE!
[0 0 -1 0]

116 {3%_,_,’|003} 10 0 0 1 -1
[0 1 0 3]
0 -1 0 o]

117 {37_4,_,'|00} 0 0 -1 0 1 -1
1o o0 4
[0 0 1 0]

118 {3%,,_,/lo0ol} -1 0 0 0 r -1
[0 -1 0 4]
[0 1 0 0]

119 {37,_,,’|003} 0 0 -1 0 1 -1
BRI
0 0 -1 0]

120 {3%,_,,’|00%} 1 0 0 0 1 -1
o -1 0 3]
1000

121 {1'|ol0} 01 0 ;] 1 -1
0010
1 0 o o

122 {4%,,//030} 00 -1 1 1 -1
01 0 0
1 0 o0 o

123 {4740'1050} 0 0 1 1 1 -1
0 -1 0 0
[0 0 1 o0

124 {47,050} 0 10 1 1 -1
-1 0 0 0]
[0 0 -1 0]

125 {47,0'1050} 01 0 1 1 -1
10 0 0
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Table 1

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

126 {470,|030} 1 0 0 1 1 -1
0 0 1 0]
[0 1 0 o0

127 {4501,|O%0} -1 0 0 % 1 -1
0 0 1 0]
1 o 0

128 {2100/030} 0 -1 0 1 -1
0 0 -1 0]
10 0 0]

129 {2010'1050} 0o 1 0 12 1 -1
[0 0 -1 0]
1 0 0 0]

130 {2001//050} 0 -1 0 1 -1
L0 0 1 0]
01 0 0

131 {2110'1030} 10 0 ;} 1 -1
00 -1 0
0 -1 0 0

132 {21-10/l030F  |-1 0 o i 1 -1
0 0 -1 0
-1 00 0

133 {2011'/050} 0o 01 1 1 -1
0 1.0 0
-1 0 0 0

134 {201-1'|050} o o -1 1 1 -1
0 -1 0 0
0 0 10

135 {2101/\0%0} [O -1 0 % 1 -1
1 0 00
0 0 -1 0

136 {2_101'|010} 0 -1 0 L 1 -1
-1 0 0 0
[0 0 1 0]

137 {3-§11,|0%O} 1 00 % 1 -1
0 1 0 0
[0 1 0 0]

138 {37,1'/030} 00 1 1 1 -1
1 0 0 0
0 -1 0 0

139 {3717171/‘0%0} 0 0 1 % 1 -1
-1 0 0 0
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Table 1

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

40 {3%_,.,/1030}  |-1 0 0 1 1 -1
L0 1 0 0]
0 -1 0 o]

141 {37;,_,'1050} 0o 0 -1 1% 1 -1
1 0 o0 o
[0 0 1 0]

142 {37, ,'1050} -1 0 0 % 1 -1
[0 —1 0 0]
[0 1 0 0]

143 {37—1—11/‘0%0} 0 0 -1 1 1 -1
-1 0 0 0]
0 0 -1 0]

144 {37, ,,'|00} 1 0o o0 % 1 -1
0 -1 0 o]
100 2

145 {100} 010 0] 1 -1
001 0
[1 0 o 1]

146 {4%4'|500} 00 -1 0 1 -1
01 0 0]
10 0 1}

147 {47,,1500} 0 0 1 0 1 -1
0 -1 0 0]
[0 0 1 1]

148 {4%,,/1500} 0 10 0 1 -1
-1 0 0 0]
[0 0 -1 1]

149 {47,0'[300} 01 0 0 1 -1
1 0 0 0]
[0 -1 0 1]

150 {4%,,'1500} 1 0 00 1 -1
0 0 1 0]
[0 1 0 1]

151 {470,1500} 100 0 1 —1
0 01 0]
R ;

152 {2100"[500} 0 -1 0 0 1 -1
0 0 -1 0]
[—1 0 0 1

153 {2010'| 300} 01 0 0 1 -1
[0 0 —1 0]
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Table 1

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

154 {2001|300} 0 -1 0 0 1 -1
0 0 1 0
01 0 3

155 {2110/|300} 10 0 0} 1 -1
00 -1 0
0 -1 0 1

156 {21-10'|300} -1 0 0 of 1 -1
0 0 -1 0
-1 00 %

157 {2011/|500} 0 01 0 1 -1
0 100
-1 0 0 3

158 {201-1'|200} 0 0 -1 0 1 -1
0 -1 0 0
0 0 1 %

159 {2101//300} {o 10 0 1 -1
1 0 00
0 0 -1 3%

160 {2_101'|300} 0 -1 0 0 1 -1
-1 0 0 0
0 0 1 1]

161 {3%,/|300} 100 0 1 -1
0 1 0 0
[0 1 0 1

162 {3_111,%00} 0010 1 -1
1 0 0 0
[0 -1 0 1]

163 {37_;_,'[500} 0 0 1 0 1 -1
-1 0 0 0]
[0 0 -1 1

164 {3ﬁ7171/‘%00} -1 0 0 O 1 -1
L0 1 0 o
0 -1 0 1]

165 {3_—11—1/‘%00} 0 0 -1 0 1 -1
1 0 o0 o
[0 0 1 1

166 {3+71171/‘%00} -1 0 0 O 1 -1
L0 -1 0 0]
[0 1 0 1

167 {3:1711/‘%00} 0 0 -1 0 1 -1
-1 0 0 o]
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