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The key physical process at the heart of the muon-spin rotation (µSR) technique is that the spin of the pos-
itive muon precesses in a local magnetic field, a process that can be modelled either classically (torque on a
magnetic dipole) or quantum mechanically (interference between components in a superposition). However,
some aspects of the muon’s interaction with its environment bring out features which are purely quantumme-
chanical and have no classical analogue. Understanding this requires an accurate modelling of the muon site,
only possible with modern electronic structure (DFT+µ) methods. I will review a variety of examples of muon
experiments on organic, molecular and inorganic systems which will highlight some important qualities of
this viewpoint and demonstrate the utitlity of “the quantum muon”.
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