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Since their inception, crystallography and quantum mechanics have shared an intimate relationship, paving
the way to the emergence of the quantum crystallography discipline [1]. Intended in the broadest sense,
quantum crystallography is a field of science aimed at investigating properties of the crystalline state
exploiting the laws of quantum mechanics. To achieve this goal, several methods have been developed over
the years [2-3]. Despite their diversity, these techniques share a common foundation: the exploitation of the
synergistic interplay between quantum mechanics and crystallography.

The initial part of this seminar will provide a comprehensive introduction to quantum crystallography and will
present its main techniques. Particular attention will be devoted to two distinct categories of methods. Firstly,
| will discuss the techniques that leverage quantum calculations to enhance the accuracy of the experimental
results, for example the Hirshfeld atom refinement [4]. Subsequently, | will explore methods capable of
embedding information obtained from experimental data into molecular wave functions or density matrices,
as illustrated by the X-ray restrained/constrained wave function approach [5].

The second part will concentrate on modern quantum crystallography methods that have been developed
within my research group over the last years [6-7]. These techniques center around the use of extremely
localized molecular orbitals (ELMOs) [8]. which are orbitals strictly localized on small molecular fragments.
Due to their inherent transferability, these orbitals are especially useful for describing large (bio)molecules
and polymers. The novel QM/ELMO-based techniques will also be discussed in detail [9].

In conclusion, the seminar will explore future perspectives and potential advancements in the field,
underscoring once again the importance of combining experimental and theoretical approaches to fully unlock
the potential inherent in both realms.
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