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The Hirshfeld surface [1]  and associated 2D-fingerprint plot [2]  encourage a new kind of
understanding of intermolecular interactions in molecular crystals by emphasising a
whole-of-structure approach. The Hirshfeld surface is determined by the full local environment -
the combination of intermolecular contacts - rather than concentrating on those contacts
perceived to be important. 
However, for crystal structures of larger molecules comprising many close intermolecular
contacts, multiple interaction patterns often overlap if their contact distances coincide, making
detailed analysis of these interactions more difficult.
To overcome this limitation, we have decomposed 2D fingerprint plots in order to focus on
specific interaction types (for instance, O...H, CH...π, etc.) or even close contacts to individual
atoms. In this way we can partition the surface into regions involving specific interaction types,
leading to a more quantitative comparison between related crystal structures, in particular 
polymorphs.
We have also been exploring the use of an isosurface of the procrystal electron density, which
forms the basis of the Hirshfeld surface, to effectively visualise and quantify the size, shape and
properties of voids in the crystal structures of potential clathrate compounds.
The CrystalExplorer [3]  software package will be used to provide examples of how these
techniques can provide valuable insight into intermolecular interactions in complex crystal 
structures.
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