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1. Bréve description du cours proposé, objectifs et plan

This course will continue from the base established in a previous course, “Theoretical Introduction to Analogue
Gravity in Interfacial Hydrodynamics”. In that course, the description of surface wave propagation using an effec-
tive field theory and the analogy between inhomogeneous flows and curved spacetimes was established. Some
key concepts, particularly the existence of negative-energy waves in supercritical regions, were introduced, and fi-
nally the analogue of the Hawking effect as an instance of anomalous scattering was derived.

In this course, we will aim to consolidate the concepts and further explore their consequences. The idea will be to
focus on three Analogue Gravity phenomena as applications of the formalism. These are: 1) the Hawking effect,
which will be re-derived as a form of review, with a more complete discussion of its meaning and its implications;
2) super-radiance, which is similar to the Hawking effect but which occurs specifically in rotating flows and is
related to the existence of an ergoregion rather than a horizon; and 3) the “black hole laser” effect, which occurs
when waves are trapped between two horizons via conversion to dispersive waves, and where they undergo
continual amplification via partial conversion to negative-energy waves, leading to a dynamical instability. We will
also review the main experimental studies of each phenomenon performed so far, with emphasis (where
applicable) on water wave systems.
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1l. Calendrier

Jours Horaire Salle
04/04/25 10h-12h 175/177 H2 Futuroscope
11/04/25 10h-12h 175/177 H2 Futuroscope
17/04/25 14h-16h 175/177 H2 Futuroscope
07/05/25 10h-12h 175/177 H2 Futuroscope
16/05/25 10h-12h 175/177 H2 Futuroscope
23/05/25 10h-12h 175/177 H2 Futuroscope

Pour la Salle nous nous occupons de faire les réservations. Mais vous pouvez, si vous le souhaitez, le faire vous-
méme.



