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Insufficient coverage of reciprocal space may impede space group determination [1, 2], render revealing a crystal structure 

impossible [3] and conceal or wrongly reveal fine details such as disorder or unusual charge density distribution. [4] Standardised 

quality checks demand the diffraction pattern to be complete up to a certain resolution, usually 0.6 Å-1, for a good reason. [5]  

While in majority of X-ray diffraction experiments modern area detectors and multi-axis goniometers allow to quickly scan the 

reciprocal space, the signal will not be observed if the beam does not have access to sample altogether. [6] This can be caused by a 

presence of Diamond Anvil Cell (DAC) or any other device which absorbs the beam around the sample. Deficiencies of such kind can 

be usually fixed by the means of symmetry. [7] The problem stands firm in case of compounds growing in low-symmetry crystal 

systems. A necessity to collect at least half or quarter of the whole pattern discourages investigators from conducting diffraction 

experiments, as suggested by the Cambridge Structural Database (CSD) [8] statistics presented in Figure 1. 

 

Figure 1. On the left: crystal system frequency for structures deposited in CSD, investigated in ambient (inner circle) and high (outer ring) pressure. 

On the right: distributions of obtainable diffraction completeness while using MoKα radiation and DAC with a 70° aperture. 

Triclinic and monoclinic crystal systems offer lowest completeness and are clearly under-represented in high-pressure research. 

Here we would like to present a comprehensive set of statistics describing a completeness of data in high-pressure experiments. 

Presented values have been calculated using a series of numerical simulations performed in a custom software. An influence 

of internal symmetry, crystal orientation and diamond anvil cell geometry on a final data completeness is meticulously analysed. 

Examples of experimental strategies leading to e.g. complete dataset for monoclinic sample and incomplete dataset for cubic sample 

are presented. Experimental strategies aiming to increase obtained completeness in various conditions are suggested. While similar 

estimations have been already suggested, [9] to the best of our knowledge our work is the first comprehensive study of this kind. 
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