
I Science Colloquia del DFA “Ettore Majorana”, sono appuntamenti con la scienza dedicati a Ricercatrici e Ricercatori, Studentesse e
Studenti (della Laurea Magistrale in Physics, del terzo anno della Laurea Triennale in Fisica, e dei Dottorati al DFA) interessati a

condividere argomenti ed esperienze di ricerca. I Science Colloquia, coordinati dai Proff. Giuseppe Falci e Livio Lamia, si tengono con
cadenza mensile.
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Light is one of the most universal environmental signals: it carries energy, but
also information. Many organisms have evolved strategies to read this signal
and respond—sometimes with astonishing efficiency, using minimal sensory
machinery. In this lecture I will discuss how we can use structured optical
environments to interrogate and steer living active matter. Using motile
microalgae as a model, I will show how spatially varying light fields uncover
navigation rules that go beyond simple “turn toward the lamp”: cells combine
local cues with short-term temporal integration, and this can lead to robust
population-level localisation. Beyond fundamental biophysics, these ideas
suggest a route to sustainable control protocols— using light instead of
reagents, exploiting biological strategies for low-power sensing, and
transferring design principles from living photonics to engineered materials
and devices [1].
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