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Crystal structure validation based on comparison with DFT calculation results was already introduced circa 20 years ago [1, 
2]. However, only the advancement in computing technology as well as the development in DFT functionals made it possible 
to perform such calculations on complex crystal structures.  

To facilitate performing DFT calculations on crystal structures we developed the program checkCIF-DFT. An inspiration to 
us was the validation system checkCIF/PLATON [3], which offers consistency and validity checking for experimental crystal 
structures based on crystallographic diffraction criteria. There already exists commercial software offering the possibility of 
performing DFT calculations on crystal structures, however, it is typically fairly expensive. Our aim is therefore to present a 
freely available variant of such software. Our program internally utilizes the DFT programs Quantum ESPRESSO [4] and 
CASTEP [5]. Our program provides a graphical interface and serves as a mediator between the user and computational 
programs. Our program can read and visualize data from CIF files, prepare input files for computational programs, monitor 
the progress of calculations and finally, after a calculation has finished, it can analyse the calculation results and point out 
serious issues. 

In our initial testing, we chose a set of proven fraudulent structures [6] to see if the DFT method would be able to detect 
serious issues and a set of neutron diffraction structures, which we deemed to be the most reliable. We also conducted a test 
for a set of randomly selected CSD structures. To analyse the results, we developed a system of comparison descriptors by 
extending upon previous work of other authors [1, 2]. When analysing the results, we concluded that the DFT method together 
with our improved descriptor system was able to detect that the fraudulent structures were erroneous (Fig. 1). It also brought 
into question the reliability of some of the CSD contents. 

 
Figure 1. Maximal bond length difference against maximal bond angle difference (excluding hydrogen atoms) for a group 
of structures solved by neutron diffraction, group of proven fraudulent structures and a group of randomly selected CSD 

structures.  
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