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In the solid state, processes involving angular momentum and its transfer have underpinned numerous
foundational phenomena in physics, including magnetism, the conventional and anomalous quantum
Hall effects, and orbital magnetism. The advent of laser sources in the terahertz frequency range has
opened new avenues for the coherent excitation of phonons that carry angular momentum and enable
the exploration of angular momentum transfer among different subsystems. This emerging field has
revealed a range of novel phenomena-such as the phonon Hall effect, ultrafast Einstein-de Haas effect,
phonon Faraday effect, and phonon Zeeman effect [1, 2], highlighting the role of phonons in angular
momentum dynamics.

In this seminar, I will present different methods for preparing an orbital angular momentum state for
both IR-active and Raman-active phonons in centrosymmetric perovskites and discuss its coupling to
macroscopic properties. Particularly, I will focus on (i) a phonon-associated, magnetic-like contribution
generated in SrTiO; and KTaOs by a strong circularly polarised terahertz field, resonant to its soft
phonon [3] and, on (ii) evidence of terahertz-driven strain in LaAlQOs, revealed by an unconventional
decay in the angular momentum dynamics [4].
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