
How-to-do  Twin/Platon 
Twins:  My Doppelgänger 
Pusedo-merohedral twin 

- twin operator belongs to a higher crystal system than the structure 
- seen with monoclinic and triclinic cells with angles near 90o (beta angle for 

monoclinic) or with cells where two (or more) cell axis are almost equal. 
 
Joseph H. Reibenspies, Department of Chemistry, Texas A & M University 
 
Example. 
This is an example of a triclinic cell with two of the cell angles are near 90o 
This example is for the Mn(L)N3  molecule.   The data was collected on a BRUKER 
APEXII CCD.  The program Cell_Now found a cell that looks monoclinic but in fact it is 
triclinic. 
 
CELL_NOW - Find unit-cell and matrices for twins and other problem crystals 

   1051 reflections read from file: ddm.p4p 

 Searching for vectors with  5.00 < d <  40.00, superlattice threshold = 10.0% 

 

   1 1.000  87.9    6.478  18.645  14.373   90.59  104.75   90.10    1678.9  P  

   2 0.942  87.9    6.478  18.645  14.175   89.32  101.47   90.10    1677.9  P  

   3 0.757  87.3    6.478  18.645  17.212   90.47  126.09   90.10    1680.0  P  

   4 0.695  87.5    6.478  18.645  16.720   89.35  123.79   90.10    1678.3  P  

   5 0.579  87.7    6.478  14.175  19.738   85.59   70.73   78.53    1676.7  P  

   6 0.565  86.7    6.478  14.175  19.755   86.84   70.93   78.53    1680.3  P  

   7 0.563  87.7    6.478  14.373  19.738   85.78   70.73   75.25    1677.7  P  

   8 0.550  86.7    6.478  14.373  19.755   84.71   70.93   75.25    1681.2  P  

   9 0.424  86.4    6.478  14.175  22.724   82.88   55.08   78.53    1676.9  P  

  … 

  Cell for domain  1:    6.478   18.645   14.373    90.59   104.75    90.10 

 

 Figure of merit: 0.587   %(0.1):  63.2   %(0.2):  87.9   %(0.3):  94.5 

 

 Orientation matrix:  0.11784112  0.01607645 -0.02841868 

                      0.05287077 -0.05043570  0.00141103 

                     -0.09378863 -0.00863764 -0.06608317 

 

 Percentages of reflections in this domain not consistent with lattice types: 

 A: 49.5,  B: 48.6,  C: 49.2,  I: 49.1,  F: 73.7,  O: 67.5  and  R: 67.1% 

 

 Percentages of reflections in this domain that do not have: 

 h=2n: 47.3,  k=2n: 49.6,  l=2n: 49.6,  h=3n: 61.3,  k=3n: 69.9,  l=3n: 66.0% 

 

   969 reflections within 0.250 of an integer index assigned to domain  1, 

   969 of them exclusively;    82 reflections not yet assigned to a domain 

 
~92% indexed! 
Chain of events …  
Collect Data → Reduce Data → Scale Data (sadabs) → XPREP 
 



 
The first sign that something is wrong!  High R(sym) for monoclinic cell! 
(But not outrageous!) 
 

 
 
Choosing the monoclinic cell will eventually lead to an unusual space group (P2) and an 
unsolvable structure.  You may need to try this first just to convince yourself it is not 
correct.  In this example the Triclinic cell is chosen. 
 
The next indication that something is wrong is the low E2-1 value of 0.691 
 

 
 



This low E2-1 value indicates a possible twin.  You may wish to choose the P -1 space 
group, but experience has shown that the lower P1 space group will normally return a 
solution which can be converted back to P -1 at a later time. 
 
Another indication that P -1 is the true space group is the Z value.  A value of 2 is normal 
for P-1 space groups.  A value of one (for a molecule without a center of symmetry) 
would be normal for P1 space groups. 
 

 
 
Generate the INS file (P1 space group) and run SHELXS. 
The solution looks like this  
 

TITL dda in P1   

CELL 0.71073   6.3691  14.0483  18.4678  89.886  89.821  78.742   

ZERR    2.00   0.0060   0.0148   0.0173   0.017   0.012   0.011   

LATT -1  

SFAC C  H  N  O  Mn  

UNIT 64 92 10 4 2  

L.S. 2 

BOND   

FMAP 2 

PLAN 90 

WGHT  0.200000  0.000000  

FVAR  0.203070 

TEMP 0   

MOLE 1 

Mn1A   5   0.195442  0.742356  0.097330 11.000000  0.035680 

O1A    4   0.116358  0.640325  0.049509 11.000000  0.042550 

O2A    4   0.147533  0.824006  0.007321 11.000000  0.034190 

N1A    3   0.343656  0.646129  0.172088 11.000000  0.026450 

… 

 

 

 



SHELXS solution has two Mn(L)N3 molecules.  One of the two is finished while the 2nd 
is missing a few terminal atoms.  Name all atoms (as many as you can find) and save as a 
RES file. 
 

 
 
Start the program PLATON (Speck, 2001) and point to the ADDSYM (Le Page, 1988) 
command.  
 

 
 
 



ADDSYM will find the P -1 space group, return to the main menu and point to the 
ADDSYM-SHX to write the SHELX RES file.  (You can skip the ADDSYM command 
and go directly to the ADDSYM-SHX if you are sure of the results) 
 

 
 
The RES file generated from PLATON can be input to XSHEL or XSEED.  Notice a few 
atoms such as C28 and C29 are out of place.  Clean up the structure save as an INS file 
and run a refinement  

 
 



 
The refinement is still very poor (R1 ~27%) so it is now time to look for twins.  The 
structure is now in the P-1 space group.  

 
 
Return to PLATON and point to the TwinRotMat button (Cooper et al., 2002) 

 
 
 
 



After a few seconds (minutes) you should see a new screen.  PLATON will suggest a few 
TWIN matrices.  The matrices with positive BASF numbers are the solutions.  If the 
BASF number is small (below .04) or is zero then the matrix is not useable. 
 
In this case the matrix   -1 0 0 0 -1 0 0 0 1 has a BASF number of 0.41.  Write this matrix 
down and add it as a TWIN command in the INS file. 
 

 
 
TITL dda in P1                   New: P-1  

CELL  0.71073    6.3690   14.0480   18.4680    89.886    89.821    78.742  
ZERR 1           0.0060    0.0150    0.0170     0.017     0.012     0.011  

LATT 1  
SFAC C  H  Mn N  O   

UNIT 68 0 2 10 4  
L.S. 5 

ACTA 
BOND $H  

FMAP 2 
PLAN 5 

FVAR  1.000000 
TWIN -1 0 0 0 -1 0 0 0 1 

BASF  0.41  
 
Add the TWIN and BASF instruction. 
 
(It is possible to generate a HKLF 5 file that can be employed in SHELXL.  This mode is 
suggested only if you know what you know what you are doing!)



Repeat the refinement.   
 

 
 
The R1 has dropped fro 27% to 12% !  You are on the right course.  Complete the 
structure refinement in the usual manner (add H, aniso etc). 

 
After refinement the R1 is 9% and 
the wR2 is near 24%.  I still have a 
few bad reflections, these can be 
taken care of with the OMIT 
command and addition of the 
OMIT -4 50 the refinement is 
finished.



  

 
 
The final refinement now has a R1=7% and a wR2 = 17%.  The BASF for the twin 
matrix has refined to 0.39 (very close to the 0.41 predicted by PLATON)  
 
TWIN -1 0 0 0 -1 0 0 0 1 

BASF   0.39869 
 

 
 



The final CIF is checked and the structure is finished. 
  
_cell_length_a                    6.369(6)  
_cell_length_b                    14.048(15)  
_cell_length_c                    18.468(17)  
_cell_angle_alpha                 89.886(17)  
_cell_angle_beta                  89.821(12)  
_cell_angle_gamma                 78.742(11)  
_cell_volume                      1621(3)  
_cell_formula_units_Z             2 
 
_refine_ls_structure_factor_coef  Fsqd  
_refine_ls_matrix_type            full  
_refine_ls_weighting_scheme       calc   
_atom_sites_solution_primary      direct  
_atom_sites_solution_secondary    difmap  
_atom_sites_solution_hydrogens    geom  
_refine_ls_hydrogen_treatment     constr 
_refine_ls_extinction_method      none  
_refine_ls_extinction_coef        ?  
_refine_ls_number_reflns          5535  
_refine_ls_number_parameters      374  
_refine_ls_number_restraints      0  
_refine_ls_R_factor_all           0.1036  
_refine_ls_R_factor_gt            0.0714  
_refine_ls_wR_factor_ref          0.1698  
_refine_ls_wR_factor_gt           0.1516  
_refine_ls_goodness_of_fit_ref    1.022  
_refine_ls_restrained_S_all       1.022  
_refine_ls_shift/su_max           0.001  
_refine_ls_shift/su_mean          0.000 
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