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Lieb-Schultz-Mattis

The first of our two main achievements is a link that we have established
between the Lieb-Schultz-Mattis approach to quantum spin chains, and the semiclassical field theory
due to Haldane, where the latter is basically described here as a variant of topological field
theories, where only the spin Berry phase term is present. This enables us to relate LSM-type
arguments, which can be mathematically intimidating and abstract, to a physically-tractable picture
which features spin Berry phases. Our second finding is a new spin parity effect in ferromagnets,
where aspects strongly reminiscent of the LSM-AKLT (Affleck-Kennedy-Lieb-Tasaki) approach to Haldane

gap physics emerge, together with a semiclassical picture featuring spin Berry phases.
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