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Relativistic effects in chemistry manifest themselves in many ways and influence various physical and chemical properties of
materials. The well-known of them is the yellow color of gold or the high voltage of the lead-acid car battery [1, 2]. Therefore, a
description of these effects is of great importance for a better understanding of the chemistry of heavy atoms.

A perspective method is quantum crystallography that relies on the high-resolution and high-quality XRD data to describe crystal
structure in unprecedented detail [3, 4]. Intensities of the diffracted beam are affected not only by relativistic effects but also by
absorption [5], anharmonic motion [6], anomalous dispersion [7], and many other effects which highly influence electron density
distribution in the crystal and, in consequence, derived properties.

We collected the data sets for the chloro(triphenylphosphine)gold(I) and di(triphenylphosphine)mercury(Il) nitrate using Mo X-ray
source at 100K, where the data sets for (3-(4-chlorophenyl)-3-oxoprop-1-yn-1-yl)(triphenylphosphine)gold(I) and chloro
(dimethylsulfide) gold(I) were collected using synchrotron radiation at 80K.

Here, we present the results of relativistic Hirshfeld atom refinements® carried out as implemented in NoSpherA2® for high-resolution
X-ray diffraction data sets. The outcome of DFT-based refinements with the nonrelativistic and quasi-relativistic approaches will be
compared, including analysis of the influence of disorder on relativistic effects, description of aurophilic interactions, and the nature of
the Me—X bonds in Au and Hg crystals.
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