
TUTORIAL EXPO: INDEXING 

 

 

The Indexing folder contains:  
 

 DEFAULT folder 

 NO_DEFAULT folder 

 

 

 DEFAULT folder 

It contains: clomipra.exp [the input file for the default indexing run of EXPO in case of 

Clomipramine hydrochloride (C19H24ClN2·Cl)]; pd_0023.pow (the file containing the experimental 

profile counts); clomipra.fra (the file of the fractional coordinates and isotropic thermal factors of 

the true model, hydrogen atoms excluded), clomipra.pdf (the file containing the structure 

information published in paper.pdf). 

 

 
 

 

The input file ‘clomipra.exp’ consists of the following lines:        

 
%Structure clomipra 

%Job Clomipramine hydrochloride (C19H24ClN2Cl) 

%Data 

Pattern    pd_0023.pow 

Wavelength 1.54056 

%ntreor 

%continue 

 

 

To run EXPO on clomipra, in order to index the powder pattern in default way by N-TREOR09: 

o Click on EXPO icon 

o File in the upper Menu 

o Load and Go 

o Use ‘clomipra.exp’ as Input File and give the Output Filename you like (clomipra.out is the 

default output file name) 

o Go  
The powder diffraction pattern is visualized. 

o Click on Next  



The peak-search step is automatically carried out. The peak positions are marked by vertical 

red bars. 

o Click on Next  

The two-theta values 2p of the located peaks are automatically refined by EXPO and the 

corresponding interplanar distances dp are supplied to the indexing program N-TREOR09. 

At the end of the first indexing run, based on the dp values, the following window will 

appear 

 

 
 

enabling the user to stop the automatic indexing procedure, by clicking on ‘No’. The dialog 

window will appear each time new additional cell(s) will be found.  

The default choice of EXPO is ‘Yes’, consequently, if no user intervention will occur to 

change this choice, EXPO will automatically continue to search for the most plausible cell via 

additional indexing attempts that exploit new sets of d values obtained, for each new indexing 

run, by applying positive or negative two-theta shifts to the initial 2p values. EXPO will 

stop the indexing procedure as soon as it will recognize that the best cell has been found. 

In case of clomipra, at the end of the automatic default indexing procedure the following 

window will appear: 

 

 
 

 

The window supplies a set of plausible cells, listed in function of decreasing value of the figure of 

merit FOMnew. The indexing process is successful and the information on the unit cell enables EXPO 

to solve the crystal structure; it can be easily verified by the following steps: 

o Click on OK to select the first ranked cell;  

o Provide the Cell Content ‘(C19H24ClN2Cl)4’; 

o Click on OK; 

o Click on Next button to go on continuously until the space group determination process is 

carried out; 

o Click on OK to select the Space Group ‘P 21/c’ first ranked in the list (the file ‘clomipra1.exp’ 

is created); 

o Click on OK; 



o Click on Next button to go on continuously until the end of the run. 

The structure model obtained at the end of Direct Methods (DM) procedure, executed on the first set 

of phases (default choice), is partially correct, it could be improved by the Structure model 

optimization tools of EXPO (e.g., via the COVMAP procedure, for more details see the ‘Readme 

structure model optimization.docx’ file available at the ‘Structure model optimization’ folder); the 

solution could be searched also by exploring the rest of the stored sets of phases (for more details, see 

the ‘Readme solution by Direct Methods.docx’ file available at the ‘Solution by Direct Methods’ 

folder); in this last case: 

o Select Solve > Explore Trials in the main Menu; 

o Select by check button the option ‘Explore trials not processed yet’ 

At the end of the procedure the twenty available structure models are ranked according to increasing 

RF values and the first ranked model, except for some labelling errors, is the correct one; it can be 

verified by comparing the structure model with the published one stored in the clomipra.fra file, via 

the graphic interface, by choosing:  

 

Tools  >  Overlay structures in the upper Menu  

 

 

select clomipra.fra and OK 

 

The two structure models are overlaid and the comparison results can be visualized by selecting 

 

 

 

 

 

 



Tools  >  Overlay Info in the upper Menu  

 

 

EXPO opens the following window: 

 
All the 23 atoms in the asymmetric unit are rightly positioned, some labelling errors occur and they 

can be corrected by graphic interface. 

 

 

 NO_DEFAULT folder 

It contains: lefebvre.exp [the input file for a non-default indexing run of N-TREOR09 in case of 3-

methylbenzenamine (m-Toluidine) - (C7H9N)]; the non-default directive ‘nix=3’ has been 

introduced]; lefebvre.pow (the file containing the experimental profile counts); lefebvre.fra (the file 

of the fractional coordinates of the true model, hydrogen atoms excluded); lefebvre.pdf (the article 

in which the structure is cited). 

   



 
 

The input file ‘lefebvre.exp’ consists of the following lines:        

 
%Structure lefebvre 

%Job 3-methylbenzenamine (m-Toluidine) - (C7H9N) 

%Data 

Pattern lefebvre.pow 

Wavelength  1.54056 

%Ntreor 

nix=3, 

%Continue 

 

By a default indexing run (i.e., if the directive ‘nix=3’ is removed in the ‘lefebvre.exp’ input file), 

it can be verified that EXPO is not able to find the correct monoclinic cell (published cell parameters: 

a= 24.8727 Å, b= 5.8073 Å, c= 8.7615 Å, = 100.062°).  

One of the possible reasons of an indexing failure is the presence of peaks due to an impurity and 

belonging to the set of peaks automatically located by EXPO for the unit cell determination.  

In case of lefebvre, the authors assumed the presence of a minority phase and succeeded in indexing 

the powder pattern by selecting only 15 largest intensity peaks among the experimental ones.  

A default indexing process (i.e., the directive ‘nix=3’ is not introduced in the input file) can be tried 

by EXPO by exploiting a similar not default peak selection, i.e., by changing via graphical interface 

the peak-search conditions, selecting Pattern > Peaks > Peak Search Conditions in the upper Menu 

 

 
 

and modifying the ‘Number of Peaks’ to be located (i.e., 15)  

 



 
 

If this non-default peak search is tried, EXPO will be able to find the correct cell by a default indexing 

procedure. 

 

Alternatively, in case of indexing failure due to the presence of a minority phase, it can be tried a 

non-default indexing approach, without changing the default peak-search conditions, by introducing 

in the EXPO input file the directive ‘nix=n’ of the ‘%ntreor‘ command, to increase the allowed 

number of unindexed lines (nix) from 1 (i.e., the default value for N-TREOR09) to n (n > 1). 

 

In case of lefebvre, the introduction of the directive ‘nix=3’ in the EXPO input file enables to find 

the correct cell. 

 

To run EXPO on lefebvre, in order to index the powder pattern by a non-default run of N-TREOR09: 

o Click on EXPO icon 

o File in the upper Menu 

o Load and Go 

o Use ‘lefebvre.exp’ as Input File and give the Output Filename you like (lefebvre.out is the 

default output file name) 

o Go  
The powder diffraction pattern is visualized. 

o Click on Next  

The peak-search step is automatically carried out. The peak positions are marked by vertical 

red bars.  

At the end of the indexing procedure the following window will appear: 

 



 
 

The first ranked cell is the correct one and, if it is selected (default choice), EXPO will be able to 

solve the crystal structure.  

 

To verify it, the following steps should be carried out: 

o Click on OK;  

o Provide the unit cell content ‘(C7H9N)8’; 

o Click on OK; 

o  Click on Next button to go on continuously until the space group determination process is 

carried out; 

o Click on OK to select the Space Group ‘P 21/c’ first ranked in the list (the file ‘lefebvre1.exp’ 

is created); 

o  Click on OK; 

o Click on Next button to go on continuously until the end of the run. 

 

The structure model obtained at the end of Direct Methods procedure, executed on the first set of 

phases (default choice), is not interpretable, the rest of stored sets of phases can be explored in order 

to find the correct structure model (for more details, see the ‘Readme solution by Direct 

Methods.docx’ file available at the ‘Solution by Direct Methods’ folder): 

o Select Solve > Explore Trials in the main Menu; 

o Select by check button the option ‘Explore trials not processed yet’. 

 

At the end of the procedure the twenty available structure models are ranked according to increasing 

RF values; the first ranked structure model is partially correct, the second and third ranked models, 

except for some labelling errors, are correct (it can be verified by comparing, by graphic interface, 

the structure models with the published one stored in the lefebvre.fra file). 

 
 


