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Structure Data 

166 
5.56 5.56 20.39 90 90 120 
5 
Pb 1   3a    0       0       0 
Pb 2   6c    0       0       0.2126 
P  1   6c    0       0       0.4021 
O  1   6c    0       0       0.3290 
O  2   18h   0.1810 -0.1810  0.0960 

Pb3(PO4)2 

R-3m 

H.N. Ng, C. Calvo 

Can. J. Phys. 53 42-51 (1975)  



Structure Data 

15 
13.80 5.691 9.42 90 102.3 90 
7 
Pb    1   4e    0.000 0.291 0.250                            
Pb    2   8f    0.317 0.309 0.352 
P     1   8f    0.599 0.241 0.447 
O     1   8f    0.643 0.030 0.392                        
O     2   8f    0.634 0.464 0.374                        
O     3   8f    0.642 0.280 0.612                        
O     4   8f    0.491 0.222 0.420                        

Pb3(PO4)2 

C2/c 

Guimares, D.M.C. 

Acta Cryst. A 35 108-114 (1979)  



Plan of Attack 

R-3m 

C2/c 

C2/c 

Symmetry Reduction 

Affine Transformation 



How do we relate these structures? 



How do we…? 
1.Index 

INDEX 

translationengleiche 

klassenngleiche 



How do we relate these structures? 



How do we…? 
2.Possible Paths 
(w/o a specified index) 

SUBGROUPGRAPH 



How do we…? 
2.Possible Paths 

SUBGROUPGRAPH HERMANN 



How do we relate these structures? 

R-3m  R-3c   C2/c 

R-3m  C2/m  C2/c 



How do we…? 
3.Wyckoff Splitting Compatibility 

HERMANN 

 R-3m 

Pb 3a 

 6c 

P  6c 

O 6c 

 18h 

C2/c 

4e  Pb 

8f 

8f  P 

8f  O 

8f 

8f 

8f 

WPASSIGN 



How do we…? 
3.Wyckoff Splitting Compatibility 

WYCKSPLIT 

 R-3m 

Pb 3a 

 6c 

P  6c 

O 6c 

 18h 

C2/c 

4e  Pb 

8f 

8f  P 

8f  O 

8f 

8f 

8f 



How do we…? 
3.Wyckoff Splitting Compatibility 

WYCKSPLIT 

 R-3m 

Pb 3a 

 6c 

P  6c 

O 6c 

 18h 

C2/c 

4e  Pb 

8f 

8f  P 

8f  O 

8f 

8f 

8f 



How do we…? 
3.Wyckoff Splitting Compatibility 

WYCKSPLIT 

 R-3m 

Pb 3a 

 6c 

P  6c 

O 6c 

 18h 

C2/c 

4e  Pb 

8f 

8f  P 

8f  O 

8f 

8f 

8f 



Wyckoff Sets 

WYCKSETS 



How do we…? 
3.Wyckoff Splitting Compatibility 

HERMANN / SUBGROUPGRAPH 



Plan of Attack (revisited) 

R-3m 

C2/c 

C2/c 

Symmetry Reduction 

Affine Transformation 

015 
13.97 5.56 40.78 90.00 166.71 90.00 
7 
Pb  1  4e  0.0000  0.0000  0.7500 
Pb  2  8f  0.0000  0.0000  0.8563 
P  1  8f  0.0000  0.0000  0.9511 
O  1  8f  0.0000  0.0000  0.9145 
O  2  8f  0.9570  0.5000  0.1170 
O  2_2  8f  0.7715  0.2285  0.3885 
O  2_3  8f  0.2285  0.7715  0.1115 



How do we relate these structures? 

R-3m  R-3c   C2/c 

R-3m  C2/m  C2/c 



How do we…? 
4.Lattice Compatibility 

R-3m 

5.56 5.56 20.39 90.0 90.0 120.0 

C2/c 

13.80 5.69 9.42 90.0 102.3 90.0 

CELLTRAN 
C2/c 

13.97 5.56 40.78 90.0 166.71 90.00 



How do we…? 
4.Lattice Compatibility 

CELLTRAN 

R-3m 

5.56 5.56 20.39 90.0 90.0 120.0 

C2/c 

13.80 5.69 9.42 90.0 102.3 90.0 

C2/c 

13.97 5.56 40.78 90.0 166.71 90.00 

NORMALIZER 

C2/c 

13.97 5.56 9.63 90.0 103.23 90.0 



How do we relate these structures? 
1.Index  6 
2.Possible Paths  

3.Wyckoff Splitting Compatibility   
4.Lattice Compatibility (Aff. Norm. x-3z+1/4,-b+1/4,-c) 

5.Atomic positions match 

R-3m  R-3c   C2/c 

R-3m  C2/m  C2/c 



How do we relate these structures? 

R-3m  R-3c   C2/c 

R-3m  C2/m  C2/c 



How do we…? 
5. Atomic positions match 

TRANSTRU 

166 
5.56 5.56 20.39 90 90 120 
5 
Pb    1   3a    0.000000  0.000000 0.000000               
Pb    2   6c    0.000000  0.000000 0.212600               
P     1   6c    0.000000  0.000000 0.402100               
O     1   6c    0.000000  0.000000 0.329000 
O     2   18h   0.181000 -0.181000 0.096000 

015 

13.97 5.56 9.63 90.0 103.23 90.0 
7 
Pb  1  4e  0.499999  0.250000  0.249999 
Pb  2  8f  0.181099  0.250000  0.143699 
P  1  8f  0.896849  0.250000  0.048949 
O  1  8f  0.006499  0.250000  0.085499 
O  2  8f  0.355999  0.750000  0.882999 
O  2_2  8f  0.355999  0.021500  0.611500 
O  2_3  8f  0.644001  0.478500  0.888499 

15 
13.80 5.691 9.42 90 102.3 90 
7 

Pb    1   4e    0.000 0.291 0.250                            
Pb    2   8f    0.317 0.309 0.352  
P     1   8f    0.599 0.241 0.447  
O     1   8f    0.643 0.030 0.392                        
O     2   8f    0.634 0.464 0.374                        
O     3   8f    0.642 0.280 0.612                        
O     4   8f    0.491 0.222 0.420  



015 
13.97 5.56 9.63 90.0 103.23 90.0 
7 
Pb  1    4e  0.000000  0.250000  0.249999 
Pb  2    8f  0.318901  0.250000  0.356301 
P   1    8f  0.603151  0.250000  0.451051 
O   1    8f  0.493501  0.250000  0.414501 
O   2    8f  0.644001  0.250000  0.617001 
O   2_2  8f  0.644001  0.478500  0.388500 
O   2_3  8f  0.644001  0.021500  0.388499 

How do we…? 
5. Atomic positions match 

TRANSTRU 

166 
5.56 5.56 20.39 90 90 120 
5 
Pb    1   3a    0.000000  0.000000 0.000000               
Pb    2   6c    0.000000  0.000000 0.212600               
P     1   6c    0.000000  0.000000 0.402100               
O     1   6c    0.000000  0.000000 0.329000 
O     2   18h   0.181000 -0.181000 0.096000 

015 

13.97 5.56 9.63 90.0 103.23 90.0 
7 
Pb  1  4e  0.499999  0.250000  0.249999 
Pb  2  8f  0.181099  0.250000  0.143699 
P  1  8f  0.896849  0.250000  0.048949 
O  1  8f  0.006499  0.250000  0.085499 
O  2  8f  0.355999  0.750000  0.882999 
O  2_2  8f  0.355999  0.021500  0.611500 
O  2_3  8f  0.644001  0.478500  0.888499 

15 
13.80 5.691 9.42 90 102.3 90 
7  
Pb    1   4e    0.000 0.291 0.250                            
Pb    2   8f    0.317 0.309 0.352  
P     1   8f    0.599 0.241 0.447  
O     1   8f    0.643 0.030 0.392                        
O     2   8f    0.634 0.464 0.374                        
O     3   8f    0.642 0.280 0.612                        
O     4   8f    0.491 0.222 0.420                        

COMPSTRU 



COMPSTRU 



Transformation Matrix 
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