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Structure of V 
 

To give the grounds for some ideas presented in the article, symmetry matrices (only 
proper rotations) are arranged into 6 tables according to the geometric parameter 
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For space-saving purposes, each matrix is coded by a single natural number. The coding 
procedure is as follows: (i) add 1 to matrix elements, (ii) treat a sequence row1,row2,row3 as 
a number in ternary number system, (iii) calculate the decimal value of a ternary description. 
 
Geometrical and metrical features of matrices are given in columns titled: 
 
uh- symbolic description of splitting indices [uvw](hkl), orthogonality symbol 
D.S. - dual symbol of symmetry operations, 
No – code of the symmetry matrix, 
M – list of compatible metrics from M , lattice contexts 



Group “cos2δ=1” 
uh D.S. No M uh D.S. No M uh D.S. No M 

]001[]001[  
+4 uu 7898 cP 

]111[]111[  
+3 uu 10816 cP, cF1, cI1 

]011[]011[  
+4 uu 

7264 
14402 

cF9, cI6 
cI9, cF6 

−4 uu 11786 cP  −3 uu 12064 cP, cF1, cI1 −4 uu 
11104 
18242 

cI9, cF6 
cF9, cI6 

]010[]010[  
+4 uu 10642 cP  

]111[]111[  
+3 uu 9352 cP, cF2, cI2  

]011[]011[  
+4 uu 

6668 
15738 

cF8, cI5 
cI8, cF5 

−4 uu 9202 cP −3 uu 11992 cP, cF2, cI2 −4 uu 
8156 

17226 
cI8, cF5 
cF8, cI5 

]100[]100[  
+4 uu 16378 cP 

]111[]111[  
+3 uu 10324 cP, cF3, cI3 

]001[]001[  
+6 uu 

14459 
7979 

hP1 
hP4 

−4 uu 16426 cP −3 uu 7636 cP, cF3, cI3 −6 uu 
11867 
18347 

hP4 
hP1 

]001[]001[  2uu 3200 cP, hP1, hP4 
]111[]111[  

+3 uu 8872 cP, cF4, cI4 
]010[]010[  

+6 uu 
10643 
17203 

hP2 
hP5 

]010[]010[  2uu 3360 cP, hP2, hP5  −3 uu 7672 cP, cF4, cI4 −6 uu 
15763 
9203 

hP5 
hP2 

]100[]100[  2uu 16320 cP, hP3, hP6 
]011[]011[  

+4 uu 
15208 
2138 

cF13, cI16 
cI13, cF16 ]100[]100[  

+6 uu 
16459 
16379 

hP3 
hP6 

]011[]011[  2uu 3310 cP, cF2, cF3, cF13, cF16, hP3, 
cI2, cI3, cI13, cI16, hP6 −4 uu 

17656 
4568 

cI13, cF16 
cF13, cI16 

−6 uu 
16427 
16507 

hP6 
hP3 

]101[]101[  2uu 10498 cP, cF2, cF4, cF12, cF15, hP2, 
cI2, cI4, cI12, cI14, hP5 ]101[]101[  

+4 uu 
8692 

14354 
cF15, cI12 
cI15, cF12 ]001[]001[  

+3 uu 
1337 
7817 

hP4 
hP1 

]110[]110[  2uu 12270 cP, cF3, cF4, cF11, cF14, hP1, 
cI3, cI4, cI11 , cI14, hP4 −4 uu 

12628 
18290 

cI15, cF12 
cF15, cI12 

−3 uu 
11705 
5225 

hP1 
hP4 

]101[]101[  2uu 3250 cP, cF1, cF4,  cF7, cF10, hP3, 
 cI1, cI4, cI7, cI10,  hP6 ]110[]110[  

+4 uu 
12968 
17178 

cF11, cI14 
cI11, cF14 ]010[]010[  

+3 uu 
10641 
4081 

hP5 
hP2 

]011[]011[  2uu 9022 cP, cF1, cF3, cF6, cF9, hP2, 
 cI1, cI3, cI6, cF9, hP5 −4 uu 

11576 
15786 

cI11, cF14 
cF11, cI14 

−3 uu 
2641 
9201 

hP2 
hP5 

]011[]011[  2uu 7410 cP, cF1, cF2, cF5, cF8, hP1, 
 cI1, cI2, cI5, cI8, hP4 

]101[]101[  
+4 uu 

19036 
6026 

cF10, cI7 
cI10, cF7 ]100[]100[  

+3 uu 
16297 
16377 

hP6 
hP3 

[ ][ ] 1 16484 All cells −4 uu 
13708 

698 
cI10, cF7 
cF10, cI7 

−3 uu 
16425 
16345 

hP3 
hP6 

 
Group “cos2δ=4/5”  

uh D.S. No M uh D.S. No M uh D.S. No M 

]012[]001[  
2uh 3203 hP6, cF9, cF12 

]120[]010[  
2uh 3603 hP4, cF10, cF16 

]201[]100[  
2uh 17049 hP5, cF8, cF14 

2hu 3227 hP3, cI9, cI12 2hu 5547 hP1, cI10, cI16 2hu 16329 hP2, cI8, cI14 

]021[]010[  
2uh 3387 hP6, cF8, cF11 

]210[]100[  
2uh 18507 hP4, cF9, cF15 

]102[]001[  
2uh 3209 hP5, cF10, cF13 

2hu 3363 hP3, cI8, cI11 2hu 16563 hP1, cI9, cI15 2hu 3929 hP2, cI10, cI13 

]210[]001[  
2uh 3197 hP3, cF6, cF15 

]201[]010[  
2uh 3117 hP1, cF7, cF13 

]120[]100[  
2uh 15591 hP2, cF5, cF11 

2hu 3173 hP6, cI6, cI15 2hu 1173 hP4, cI7, cI13 2hu 16311 hP5, cI5, cI11 

]102[]010[  
2uh 3333 hP3, cF5, cF14 

]012[]100[  
2uh 14133 hP1, cF6, cF12 

]021[]001[  
2uh 3191 hP2, cF7, cF16 

2hu 3357 hP6, cI5, cI14 2hu 16077 hP4, cI6, cI12 2hu 2471 hP5, cI7, cI16 

 
Group “cos2δ=9/11” 

uh D.S. No M uh D.S. No M uh D.S. No M uh D.S. No M 

]311][001[  

+3 uh 7814 cI1 

]113][001[  

+3 uh 7820 cI2 

]131][001[  

+3 uh 1328 cI3 

]311][001[  

+3 uh 1346 cI4 

−3 uh 5216 cI1 −3 uh 5234 cI2 −3 uh 11708 cI3 −3 uh 11702 cI4 

+3 hu 608 cF1 +3 hu 2066 cF2 +3 hu 7844 cF3 +3 hu 7790 cF4 

−3 hu 11678 cF1 −3 hu 11732 cF2 −3 hu 4496 cF3 −3 hu 5954 cF4 

]131][010[  

+3 uh 3838 cI1 

]311][010[  

+3 uh 10668 cI2 

]131][010[  

+3 uh 4324 cI3 

]113][010[  

+3 uh 10614 cI4 

−3 uh 9174 cI1 −3 uh 2398 cI2 −3 uh 9228 cI3 −3 uh 2884 cI4 

+3 hu 10638 cF1 +3 hu 1894 cF2 +3 hu 10644 cF3 +3 hu 6268 cF4 

−3 hu 454 cF1 −3 hu 9204 cF2 −3 hu 4828 cF3 −3 hu 9198 cF4 

]113][100[  

+3 uh 15648 cI1 

]113][100[  

+3 uh 14110 cI2 

]131][100[  

+3 uh 18484 cI3 

]311][100[  

+3 uh 17106 cI4 

−3 uh 14158 cI1 −3 uh 17154 cI2 −3 uh 15696 cI3 −3 uh 18532 cI4 

+3 hu 16054 cF1 +3 hu 16386 cF2 +3 hu 16368 cF3 +3 hu 16540 cF4 

−3 hu 16416 cF1 −3 hu 16102 cF2 −3 hu 16588 cF3 −3 hu 16434 cF4 

 



 
 
Group “cos2δ=2/3” 

uh D.S. No M uh D.S. No M uh D.S. No M 

]112[]001[  

+4 uh 7901 cI5 

]111[]011[  

+4 uh 8710 cF10, cI4 
]112[]001[  

2uh 3212 cI5, cF1, cF8 

−4 uh 11795 cI5 −4 uh 11336 cF10, cI4 2hu 3956 cF5, cI1, cI8 

+4 hu 8627 cF5 +4 hu 10808 cI10, cF4 
]121[]010[  

2uh 3630 cI6, cF1, cF9 

−4 hu 11813 cF5 −4 hu 11902 cI10, cF4 2hu 5550 cF6, cI1, cI9 

]121[]010[  

+4 uh 10885 cI6 

]111[]101[  

+4 uh 10790 cF9, cI3 
]211[]100[  

2uh 19236 cI7, cF1, cF10 

−4 uh 9229 cI6 −4 uh 18382 cF9, cI3 2hu 16572 cF7, cI1, cI10 

+4 hu 10645 cF6 +4 hu 15190 cI9, cF3 
]211[]001[  

2uh 3188 cI8, cF2, cF5 

−4 hu 11389 cF6 −4 hu 12062 cI9, cF3 2hu 2444 cF8, cI2, cI5 

]211[]100[  

+4 uh 17107 cI7 

]111[]110[  

+4 uh 17368 cF8, cI2 
]121[]010[  

2uh 3090 cI9, cF3, cF6 

−4 uh 18613 cI7 −4 uh 12142 cF8, cI2 2hu 1170 cF9, cI3, cI6 

+4 hu 16621 cF7 +4 hu 10870 cI8, cF2 
]112[]100[  

2uh 13404 cI10, cF4, cF7 

−4 hu 16435 cF7 −4 hu 17896 cI8, cF2 2hu 16068 cF10, cI4, cI7 

121[]010[  

+4 uh 7895 cI8 

]111[]011[  

+4 uh 8402 cF7, cI1 
]211[]001[  

2uh 3206 cI11, cF3, cF14 

−4 uh 11777 cI8 −4 uh 11140 cF7, cI1 2hu 3902 cF11, cI3, cI14 

+4 hu 7169 cF8 +4 hu 7996 cI7, cF1 
]112[]010[  

2uh 3576 cI12, cF2, cF15 

−4 hu 11759 cF8 −4 hu 8882 cI7, cF1 2hu 5544 cF12, cI2, cI15 

]121[]010[  

+4 uh 10399 cI9 

]111[]101[  

+4 uh 14440 cF6, cI1 
]121[]100[  

2uh 17778 cI13, cF2, cF16 

−4 uh 9175 cI9 −4 uh 10352 cF6, cI1 2hu 16554 cF13, cI2, cI16 

+4 hu 10639 cF9 +4 hu 7640 cI6, cF1 
]121[]001[  

2uh 3194 cI14, cF4, cF11 

−4 hu 7015 cF9 −4 hu 19072 cI6, cF1 2hu 2498 cF14, cI4, cI11 

]112[]100[  

+4 uh 15649 cI10 

]111[]110[  

+4 uh 12076 cF5, cI1 
]211[]010[  

2uh 3144 cI15, cF4, cF12 

−4 uh 14239 cI10 −4 uh 15922 cF5, cI1 2hu 1176 cF15, cI4, cI12 

+4 hu 16135 cF10 +4 hu 19282 cI5, cF1 
]112[]100[  

2uh 14862 cI16, cF3, cF13 

−4 hu 16417 cF10 −4 hu 9460 cI5, cF1 2hu 16086 cF16, cI3, cI13 

]211[]001[  

+4 uh 7907 cI11 

]111[]101[  

+4 uh 12722 cF16, cI3 
]111[]011[  

2uh 3562 cF10, cI4, cI, cF14, cF15 

−4 uh 11783 cI11 −4 uh 7246 cF16, cI3 2hu 6226 cI10, cF4, cF, cI14, cI15 

+4 hu 7871 cF11 +4 hu 11830 cI16, cF3 
]111[]101[  

2uh 12688 cF9, cI3, cI6, cF11, cF16 

−4 hu 12515 cF11 −4 hu 9362 cI16, cF3 2hu 10768 cI9, cF3, cF6, cI11, cI16 

]112[]010[  

+4 uh 10615 cI12 

]111[]011[  

+4 uh 14476 cF12, cI2 
]111[]110[  

2uh 13026 cF8, cI2, cI5, cF12, cF13 

−4 uh 9445 cI12 −4 uh 8846 cF12, cI2 2hu 12282 cI8, cF2, cF5, cI12, cI13 

+4 hu 12829 cF12 +4 hu 7670 cI12, cF2 
]111[]011[  

2uh 3058 cF7, cI1, cI10, cF5, cF6 

−4 hu 9199 cF12 −4 hu 17620 cI12, cF2 2hu 394 cI7, cF1, cF10, cI5, cI6 

]121[]100[  

+4 uh 18565 cI13 

]111[]011[  

+4 uh 7720 cF14, cI4 
]111[]101[  

2uh 8308 cF6, cI1, cF5, cF7, cI9 

−4 uh 15697 cI13 −4 uh 16876 cF14, cI4 2hu 10228 cI6, cF1, cI5, cI7, cF9 

+4 hu 16369 cF13 +4 hu 13468 cI14, cF4 
]111[]110[  

2uh 11514 cF5, cI1, cF6, cF7, cI8 

−4 hu 16669 cF13 −4 hu 10432 cI14, cF4 2hu 12258 cI5, cF1, cI6, cI7, cF8 

]121[]001[  

+4 uh 7889 cI14 

]111[]101[  
 

+4 uh 12592 cF13, cI2 
]111[]101[  

2uh 3484 cF16, cI3, cI13, cF9, cF11 

−4 uh 11789 cI14 −4 uh 6908 cF13, cI2 2hu 4708 
 

cI16, cF3, cF13, cI9, cI11 

+4 hu 7925 cF14 +4 hu 10316 cI13, cF2 
]111[]011[  

2uh 6838 cF12, cI2, cF8, cF13, cI15 

−4 hu 11057 cF14 −4 hu 7960 cI13, cF2 2hu 8806 cI12, cF2, cI8, cI13, cF15 

]211[]010[  

+4 uh 10669 cI15 

]111[]011[  

+4 uh 9380 cF15, cI4 
]111[]011[  

2uh 8112 cF14, cI4, cI11, cF10, cF15 

−4 uh 8959 cI15 −4 uh 18310 cF15, cI4 2hu 7416 cI14, cF4, cF11, cI10, cI15 

+4 hu 8455 cF15 +4 hu 13726 cI15, cF4 
]111[]101[  

2uh 3016 cF13, cI2, cF8, cF12, cI16 

−4 hu 9205 cF15 −4 hu 11996 cI15, cF4 2hu 1792 cI13, cF2, cI8, cI12, cF16 

]112[]100[  

+4 uh 14191 cI16 

]111[]011[  

+4 uh 15442 cF11, cI3 
]111[]011[  

2uh 11206 cF15, cI4, cI12, cF10, cF14 

−4 uh 17155 cI16 −4 uh 7750 cF11, cI3 2hu 9238 cI15, cF4, cF12, cI10, cI14 

+4 hu 16387 cF16 +4 hu 8926 cI11, cF3 
]111[]011[  

2uh 6708 cF11, cI3, cF9, cI14, cF16 

−4 hu 16183 cF16 −4 hu 14962 cI11, cF3 2hu 7404 cI11, cF3, cI9,  cF14, cI16 



Group “cos2δ=9/12” 
uh D.S. No M uh D.S. No M uh D.S. No M uh D.S. No M 

]121[]011[  

+3 uh 7186 cI5 

]211[]101[  

+3 uh 8608 cI8 

]211[]011[  

−3 uh 11020 cI11 

]112[]101[  

−3 uh 12550 cI14 

−3 uh 8765 cI5 −3 uh 10271 cI8 +3 uh 9299 cI11 +3 uh 10709 cI14 

+3 hu 7589 cF5 +3 hu 7559 cF8 −3 hu 11915 cF11 −3 hu 11981 cF14 

−3 hu 11050 cF5 −3 hu 12520 cF8 +3 hu 7156 cF11 +3 hu 8638 cF14 

]211[]101[  

+3 uh 12484 cI5 

]121[]011[  

−3 uh 11086 cI8 

]112[]011[  

+3 uh 8656 cI11 

]211[]101[  

−3 uh 7138 cI14 

−3 uh 347 cI5 +3 uh 1841 cI8 −3 uh 4775 cI11 +3 uh 6161 cI14 

+3 hu 3755 cF5 +3 hu 2321 cF8 +3 hu 4247 cF11 −3 hu 2801 cF14 

−3 hu 7876 cF5 −3 hu 7918 cF8 −3 hu 11824 cF11 +3 hu 11746 cF14 

]121[]011[  

+3 uh 6694 cI6 

]112[]110[  

−3 uh 11548 cI9 

]121][011[  

−3 uh 8128 cI12 

]121[]110[  

+3 uh 12994 cI15 

−3 uh 7749 cI6 +3 uh 12075 cI9 +3 uh 7719 cI12 −3 uh 12141 cI15 

+3 hu 8925 cF6 −3 hu 9459 cF9 −3 hu 10431 cF12 +3 hu 10869 cF15 

−3 hu 8158 cF6 +3 hu 12964 cF9 +3 hu 6664 cF12 −3 hu 11578 cF15 

]112[]101[  

+3 uh 12718 cI6 

]211[]011[  

+3 uh 8404 cI9 

]121[]011[  

−3 uh 11338 cI12 

]121[]101[  

−3 uh 6904 cI15 

−3 uh 685 cI6 −3 uh 4579 cI9 +3 uh 2149 cI12 +3 uh 6031 cI15 

+3 hu 5269 cF6 −3 hu 1435 cF9 −3 hu 5341 cF12 −3 hu 1399 cF15 

−3 hu 9334 cF6 +3 hu 8908 cF9 +3 hu 10834 cF12 +3 hu 10288 cF15 

]112[]011[  

+3 uh 7396 cI7 

]121[]110[  

+3 uh 12238 cI10 

]112[]011[  

−3 uh 7426 cI13 

]211[]110[  

−3 uh 12304 cI16 

−3 uh 16875 cI7 −3 uh 15921 cI10 +3 uh 15441 cI13 +3 uh 17367 cI16 

+3 hu 13467 cF7 +3 hu 19281 cF10 −3 hu 14961 cF13 −3 hu 17895 cF16 

−3 hu 8164 cF7 −3 hu 11566 cF10 +3 hu 6658 cF13 +3 hu 12976 cF16 

]112[]011[  

+3 uh 9370 cI7 

]112[]101[  

−3 uh 10360 cI10 

]211[]101[  

+3 uh 10798 cI13 

]112[]011[  

−3 uh 8836 cI16 

−3 uh 18229 cI7 +3 uh 14359 cI10 −3 uh 18301 cI13 +3 uh 14395 cI16 

+3 hu 13645 cF7 −3 hu 18991 cF10 +3 hu 15109 cF13 −3 hu 17539 cF16 

−3 hu 11266 cF7 +3 hu 8368 cF10 −3 hu 12790 cF13 +3 hu 6940 cF16 

Group “cos2δ=9/14” 
uh S.D. No M uh S.D. No M uh S.D. No M uh S.D. No M 

]132[]010[  

−3 uh 2668 cI5 

]213[]010[  

+3 uh 4054 cI8 

]231[]010[  

−3 uh 2614 cI11 

]321[]010[  

+3 uh 4108 cI14 

+3 uh 10911 cI5 −3 uh 9417 cI8 +3 uh 10371 cI11 −3 uh 8985 cI14 

−3 hu 11391 cF5 +3 hu 12825 cF8 −3 hu 7011 cF11 +3 hu 8457 cF14 

+3 hu 4084 cF5 −3 hu 2638 cF8 +3 hu 4078 cF11 −3 hu 2644 cF14 

]312[]100[  

+3 uh 17026 cI5 

]231[]100[  

−3 uh 15616 cI8 

]213[]100[  

−3 uh 17074 cI11 

]213[]100[  

+3 uh 15568 cI14 

−3 uh 19341 cI5 +3 uh 17835 cI8 +3 uh 14919 cI11 −3 uh 13509 cI14 

+3 hu 16629 cF5 −3 hu 16659 cF8 −3 hu 16191 cF11 +3 hu 16125 cF14 

−3 hu 16354 cF5 +3 hu 16288 cF8 +3 hu 16306 cF11 −3 hu 16336 cF14 

]123[]001[  

+3 uh 1340 cI6 

]321[]001[  

−3 uh 5222 cI9 

]321[]001[  

+3 uh 1334 cI12 

]231[]001[  

−3 uh 5228 cI15 

−3 uh 11717 cI6 +3 uh 7823 cI9 −3 uh 11693 cI12 +3 uh 7811 cI15 

+3 hu 8573 cF6 −3 hu 12407 cF9 +3 hu 7061 cF12 −3 hu 11003 cF15 

−3 hu 5252 cF6 +3 hu 1310 cF9 −3 hu 5198 cF12 +3 hu 1364 cF15 

]321[]100[  

−3 uh 18612 cI6 

]123[]100[  

+3 uh 14190 cI9 

]132[]100[  

+3 uh 18564 cI12 

]123[]100[  

−3 uh 14238 cI15 

+3 uh 19213 cI6 −3 uh 14887 cI9 −3 uh 17803 cI12 +3 uh 13381 cI15 

−3 hu 16597 cF6 +3 hu 16063 cF9 +3 hu 16531 cF12 −3 hu 16093 cF15 

+3 hu 16620 cF6 −3 hu 16182 cF9 −3 hu 16668 cF12 +3 hu 16134 cF15 

]213[]001[  

−3 uh 11714 cI7 

]132[]001[  

+3 uh 7808 cI10 

]312[]001[  

−3 uh 11696 cI13 

]312[]001[  

+3 uh 7826 cI16 

+3 uh 1349 cI7 −3 uh 5219 cI10 +3 uh 1325 cI13 −3 uh 5231 cI16 

−3 hu 5981 cF7 +3 hu 635 cF10 −3 hu 4469 cF13 +3 hu 2039 cF16 

+3 hu 8546 cF7 −3 hu 10976 cF10 +3 hu 7088 cF13 −3 hu 12434 cF16 

]231[]010[  

+3 uh 10884 cI7 

]312[]010[  

−3 uh 8958 cI10 

]123[]010[  

−3 uh 9444 cI13 

]132[]010[  

+3 uh 10398 cI16 

−3 uh 2911 cI7 +3 uh 3865 cI10 +3 uh 4297 cI13 −3 uh 2371 cI16 

+3 hu 6271 cF7 −3 hu 457 cF10 −3 hu 4825 cF13 +3 hu 1891 cF16 

−3 hu 11388 cF7 +3 hu 8454 cF10 +3 hu 12828 cF13 −3 hu 7014 cF16 

 




