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As the number of available crystal structures is steadily increasing, the assessment of structural
complexity is of current interest in solid-state chemistry. Within the past years, different
approaches have been developed to access a quantified value to the crystallographic
information content. Considerations based on information theory show promising results for the
calculation and comparison of topological complexity. In this work the open-source Python-
based program CrystIT has been applied to analyze the structural information content over a
wide range of representatives within the material class of perovskites, ranging from all-inorganic
perovskites to molecular (metal-free) perovskites. [1] The determined complexity values as a
mathematical descriptor lead to distinct trends, validating considerations based on chemical
intuition. Especially the comparison of the configurational complexity IG,conf , as defined by
Hornfeck's extension on Krivovichevs formula, showed a logarithmic trend in relation to the
volume of the pseudo-cubic perovskite cell. [2,3]

In this work we applied complexity calculations based on Shannon's information entropy and its extensions from Krivovichev, Hornfeck and our
group on the material class of perovskites. The discussion of the results and the comparison of the obtained values lead to a visible trend in a
near logarithmic shape, which goes hand in hand with the qualitative preliminary considerations. Looking closer at the deviations from our
considerations, it was possible to pin down the reasons were these came from. Therefore, the obtained quantitative results met our qualitative
expectations. In a nutshell, the theoretical calculations and their outcomes could portray the chemical intuition of structural complexity in
quantitative values.

I) Oxides, ABO3
II) Cyanato, AB(CN)3
III) Borohydride, AB(BH4)3
IV) Formates, AB(HCOO)3
V) HOIPs, AB(X)3
VI) Azides, AB(N3)3
VII) Thiocyanates, AB(SCN)3
VIII) Hypophosphites, AB(H2PO2)3
IX) Metal-Free, A(NH4)(X)3
X) Perchlorates, AB(ClO4)3
XI) Dicyanamides, AB(C2N3)3
XII) Dicyanoaurates, AB([Au(CN)2])3
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Configurational complexity plot of the different perovskite 
classes. The black dot indicates the median IG,conf -value of 
the corresponding family.

Earlier this year our group (Kaußler and Kieslich)
published CrystIT, an open-source python-based
program, which allows the calculation of the different
values of complexity out of a standardized *.cif file. The
script utilizes formulas based on Krivovichevs approach
and Hornfeck’s extensions for structural complexity:

The evolution of structural
complexity was compared by
the median configurational
entropy values of the included
perovskite families. These
results are plotted against the
mean B-B-distances of the
ReO3-like pseudo-cubes of
the ABX3-perovskite-structure
and show a logarithmic trend. Median of IG,conf plotted against the mean B-B-distance. Roman

numerals indicate the perovskite family and the error lines the
range of the B-B-distances.

𝑚! = multiplicities of the crystallogr. orbit k
𝜈 = number of atoms in the red. unit cell


