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The particle-on-a-ring model provides a simple framework for understanding the stability, magnetic properties, and topology of π-conjugated systems. When a weak perpendicular magnetic field is added to this model, the quantisation of angular momentum reveals the Hückel 4n+2 rule and ring currents, resulting in aromaticity.1 At larger magnetic fields, the same physics gives rise to a Berry phase, and Aharonov-Bohm oscillations between trivial and non-trivial (Möbius) topologies.

Molecular structure offers an alternative, field-free handle on the Berry phase. For example, geometrically twisting a carbon macrocycle into a Möbius geometry modifies the boundary conditions experienced by the delocalised electrons, affecting the molecular properties due to a change in topology.2
This talk will present our recent work on the characterization of a molecule with half-Möbius topology (Fig. 1), in which the orbital basis twists by 90° upon one circulation of the ring.3 We will also present preliminary results on the relationship between magnetic flux and molecular structure in half-Möbius systems, using molecular transmission as a diagnostic.
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Figure 1. Hückel, Möbius, and half-Möbius topologies.
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