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E E’ . Molecular magnets have proven themselves versatile materials for realising quantum magnetic
function due to their chemical tunability. Metal-organic magnets equally offer unique
opportunities for control over collective magnetic states, as chemical functionalisation not only
allows for tuning of the local magnetic Hamiltonian, but also the creating targeted spatial
arrangements and connectivities of individual spins in three dimensions. In this talk | will discuss
our work focussing on how this approach can be used to realise magnetic phases challenging to
realise in classical dense inorganic materials. | will highlight, in particular, our recent
experimental work on the family of layered metal organic magnets MCly(L) comprising metal
halide chains connected by a molecular ligand. By controlling the metal and ligand we can not
only control the local anisotropies and exchange but also the relative axes of these moments.
This platform thus allows us to realise a range of different properties, from routes towards the
Haldane S=2 quantum chain to controllable non-collinear ferromagnetism. | will discuss how
neutron scattering can be a powerful tool for metal-organic magnets, providing direct
measurement of both the ground states, from Bragg scattering, and excited states (and hence
interactions), from modelling of magnetic diffuse scattering and powder inelastic scattering. In
addition to exploring how geometry and interactions can be controlled in metal-organic magnets,
| will also describe our recent work demonstrating that the control over topology realisable in
metal-organic frameworks offers opportunities to produce new spin liquid phases. | show in
particular that there are high symmetry topologies that host not previously uncovered classical
spin liquids using Monte Carlo simulation, and highlight realistic target MOFs.
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