
Bilbao Crystallographic Server II. Computer tools in phase-
transition problems 

 
 
Solution to Exercise 2. 
 
(ii) Common subgroups: 
 
Input of the program COMMONSUBS: 
 

 
 

Output of the program: 
 

 
 
 
(iii) Subgroups with a given cell-multiplication index, ik: 
 
Input for the program CELLSUB:  
 

 
 
 
 
 
 
 



Example with output of the CELLSUB program: 
 

 
 
(iv a) Subgroups P31(144) of the space group P3121(152) with index 2 
 
 
Cinnebar branch: 152 > 144 with index 2  
 
Input of the program SUBGROUPGRAPH: 
 

 
 
Result of the program: 
 

 
 

 
 



 
Other possibility is to use MAXSUB program because P31 is a maximal subgroup of 
P3121: 
 
Input of the program: 
 

 
Output of the program: 
 

 
 
 
(iv b) Subgroups of type P31(144) of space group F-43m(216) with index 24 
 
Zincblende branch: 216 > 144 with index 24 
 
Input for the program: 
 

 
 
 
 



 
Result of the program: 
 

 
 
 

 
 
 
 



 
 
(v) Wyckoff-position splitting schemes 
 
Cinnebar branch: 152 > 144  a,b,c 
 
Input of the program: 
 

 
 
Result of the program: 
 

 

 
 



 
Zincblende branch: 216 > 144    
 
Transformation matrix: 1/2a+1/2b+1/6, 1/2b+1/2c, -a-b+c+1/6 
 
Input of the program: 

 
 
Output of the program: 
 

 
 
The program TRANPATH 
 
The above-discussed sequential steps of the symmetry search for possible transition 
paths are combined in the program TRANPATH (TRANsition PATHs). 
 
The INPUT of TRANPATH consists of a structure-data file that can be loaded via the 
web interface of the program: 
 

 
 



 
An example of the input file: 
 
formulae zinblende(B3) to cinnabar structure types 
# Space groups ITA number 
sgr1      216 
sgr2      152 
# Number of formula units per conventional unit cell 
z1          4 
z2          3 
# Cell parameters in \AA and degrees 
cell1       6.483 6.483 6.483  90 90 90 
cell2       4.338 4.338 10.273 90 90 120 
# The atom positions of Structure 1 
atoms1 
Cd1        4a     0    0    0  
Te1        4c     0.25 0.25 0.25 
# The atom positions of Structure 2 
atoms2 
Cd1        3a     0.612    0    0.3333333  
Te1        3b     0.556    0    0.8333333 
 
 
 
The OUTPUT of TRANPATH consists of several blocks: 
 
Structure data block: 
 
 

 
 



 
 
Common subgroups block: 
 
 

 
 
 
 
Transition path block: 
 

 


