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CRYSTAL STRUCTURE DESCRIPTIONS 



Crystal	
  structure	
  descrip/on	
  
What type of information is necessary to describe a crystal structure? 

•  Space Group 

•  Lattice parameters 

•  The number of independent atoms in the asymmetric unit 

•  The atom type and the coordinates 
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3 BCS format Zr 1 4a 0.000 0.750 0.125 
Si 1 4b 0.000 0.750 0.625 
O 1 16h 0.000 0.067 0.198 
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Standard	
  setting	
  
The majority of the programs in the BCS only accepts, as input data, 
structures described in a standard/default setting of the space group: 

•  Unique axis b and cell choice 1 for monoclinic space groups 

•  Hexagonal axes for rhombohedral space groups 

•  Origin choice 2 (origin at inversion center for centrosymmetric space 
groups listed with two origin choices) 

What can I do if my structures are described in a non- 
standard setting? 



Example	
  – Transformation	
  to	
  Standard	
  using	
  
SETSTRU	
  

15 
5.5017 5.0270 7.2619 90 92.814 90 
3 

Final Setting: 𝐶12/c1  (No. 15) 12/c1  (No. 15) 
(𝑷,  𝒑)
,  𝒑)
)


1)  Transform the unit cell parameters 

2)  Transform of the atomic coordinates 

Mn 1 4d 0.250000 0.250000 0.250000 
F 1 8f 0.072200 -0.038000 0.305700 
F 2 4e 0.250000 0.136000 0.000000 

Transform  the  crystal  structure  of  manganese  trifluoride  MnF3,  described  in 
the  space  group  𝐼12/a1    (No.  15),  to  its  standard  setting  𝐶12/c1    
12/a1    (No.  15),  to  its  standard  setting  𝐶12/c1    
12/c1    


Initial Setting: 𝐼12/a1  (No. 15)
12/a1  (No. 15)


-­‐a  -­‐c  ,b  ,a  ;    0,0,0	
  

 MnF3	
  





ITA	
  seKings	
  structure	
  descriptions	
  

To transform a structure described in a ITA-setting into another ITA-setting 

https://www.cryst.ehu.es/cryst/setstru.html SETSTRU 

CIF file 

BCS format 



ITA	
  seKing	
  structure	
  description	
  
Initial Setting: 𝐼12/a1  (No. 15) 12/a1  (No. 15) 

15 
5.5017 5.0270 7.2619 90 92.814 90 
3 

Final Setting: 𝐶12/1  (No. 15) 

Mn 1 4d 0.250000 0.250000 0.250000 
F 1 8f 0.072200 -0.038000 0.305700 
F 2 4e 0.250000 0.136000 0.000000 



This data is only calculated by the program if the final 
setting corresponds to the standard new	
  CIF	
  file	
  in	
  the	
  chosen	
  seQng	
  is	
  provided	
  

 MnF3	
  

SETSTRU 



ITA	
  seKing	
  structure	
  description	
  

SETSTRU 

you	
  can	
  also	
  change	
  from	
  any	
  ini/al	
  ITA	
  seQng	
  to	
  any	
  other	
  ITA	
  seQng	
  	
  





Structure	
  transformation	
  
CIF2Standard Transform a given structure (in CIF format) to its description 

in the standard setting (valid for BCS programs)  

CIF file 



Output	
  – CIF2Standard	
  

Download CIF file 
(standard setting) 

Transform structure 
(standard setting) 

transforma/on	
  different	
  
that	
  used	
  by	
  SETSTRU:	
  
-­‐a  -­‐c  ,b  ,a  ;    0,0,0	
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   0.000000	
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   0.000000	
   -­‐0.114000	
   -­‐0.250000	
  



Output	
  – CIF2Standard	
  

Download CIF file 
(standard setting) 

Transform structure 
(standard setting) 

transforma/on	
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that	
  used	
  by	
  SETSTRU:	
  
-­‐a  -­‐c  ,b  ,a  ;    0,0,0	
  

15	
  
8.8928	
  5.0270	
  7.2619	
  90.00	
  38.17	
  90.00	
  
3	
  
Mn	
   1	
   4a	
   0.000000	
   0.000000	
   0.000000	
  
F	
   1	
   8f	
   -­‐0.177800	
   -­‐0.288000	
   0.233500	
  
F	
   2	
   4e	
   0.000000	
   -­‐0.114000	
   -­‐0.250000	
  

 MnF3	
  





1	
  	
  	
  	
  'x,y,z'	
  
2	
  	
  	
  	
  '-­‐x+1/2,y,-­‐z'	
  
3	
  	
  	
  	
  '-­‐x,-­‐y,-­‐z'	
  
4	
  	
  	
  	
  'x+1/2,-­‐y,z'	
  
5	
  	
  	
  	
  'x+1/2,y+1/2,z+1/2'	
  
6	
  	
  	
  	
  '-­‐x,y+1/2,-­‐z+1/2'	
  
7	
  	
  	
  	
  '-­‐x+1/2,-­‐y+1/2,-­‐z+1/2'	
  
8	
  	
  	
  	
  'x,-­‐y+1/2,z+1/2'	
  

Space	
  group	
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Very	
  similar	
  (in	
  this	
  example	
  equal)	
  structures	
  can	
  be	
  de	
  
described	
  	
  very	
  differently	
  even	
  under	
  the	
  same	
  standard	
  
seGng	
  of	
  the	
  space	
  group	
  

 MnF3	
  









Program	
  finds	
  the	
  most	
  appropiate	
  
transforma/on	
  among	
  those	
  
keeping	
  the	
  standard	
  seQng	
  	
  



How	
  many	
  different	
  descrip9ons	
  of	
  the	
  same	
  structure	
  exist?	
  
(in	
  the	
  standard	
  seGng	
  of	
  its	
  space	
  group)	
  	
  	
  



Example	
  – CsCl	
  
space group Pm-3m  (No. 221) 

Cs 1a 0 0 0 
Cl 1b 0.5 0.5 0.5 



EQUIVSTRU – Output 
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