Traces of the Unruh effect in surface waves
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One of the most interesting effects in quantum field theory is the Unruh effect1 . Discovered in the 1970s, it states that while an inertial observer in the Minkowski vacuum freezes to death at the absolute zero, a uniformly accelerated observer will see
a thermal bath of particles with a temperature TU =
a~/(2πkB c). It was a revolutionary discovery in its own right,
and it corroborated the fact that the concept of particle itself
is observer-dependent2 . Despite its conceptual importance, the
effect has never been directly measured3 , since the acceleration
required to generate a thermal bath at T = 1K is of the order
of 1020 m/s2 . On the other hand, analogue gravity in condensed
matter has received much attention since the 1980s, after Unruh
reached the conclusion that acoustic black holes emit phonon radiation, just as black holes emit particles (the Hawking effect)4 .
Recently, Ulf et al.5 found that introducing a Gaussian white
noise in the water (which is used as a classical analogue for the
inertial quantum vacuum), accelerated observers (Figure 1) see
not only white noise but also a kind of thermal spectrum, with
a characteristic temperature equivalent to the Unruh one. This
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Experiment conclusion is particularly interesting, since it is does not rely on
suggested by Ulf et al. any quantum effects.
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In this talk we will revisit this problem giving emphasis to
the sound cone, and the the fact that real experiments in condensed matter will always
blue hyperbola represents have to take into account the boundaries of the system. Our
the accelerated observer,
work focuses mainly on trying to understand how the insertion
moving through a white
of boundary conditions in the problem affects Ulf et al.’s results.
noise.
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