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Molecules represent the most versatile, functional entities available in Nature and are the central

components in the machinery of life. Molecular ensembles confined at solid surfaces promise

exciting applications in catalysis, sensing, energy-harvesting, data storage and molecular

electronics. The nanoscale details of how molecular organisations are nucleated, controlled and

propagated at surfaces have begun to emerge from scanning probe microscopy, a powerful range

of surface science techniques and periodic density functional theory.

This talk will outline the mechanisms that underpin self-organisation and 2D crystallisation of

chiral molecules at surfaces, leading to important outcomes such as chiral separation, chiral

recognition and chiral amplification [1,2] In many cases, the chiral response of an entire

molecular surface assembly can be traced back to nanoscopic single-molecule events [2-5].

Complex organisational behaviour will also be shown to emerge from simple initiators such as the

presence of the surface [4,5] or from fluctuating populations of mirror molecules [6].

Finally, on-surface synthesis of robust, covalent chiral superstructures will be demonstrated using

clean, connection strategies, with the direct emergence of structural complexity [7,8].
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