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Analogue Gravity Phenomenology is a collection of contributions that
cover a vast range of areas in physics, ranging from surface wave
propagation in fluids to nonlinear optics. The underlying common
aspect of all these topics, and hence the main focus and perspective
from which they are explained here, is the attempt to develop analogue
models for gravitational systems. The original and main motivation of
the field is the verification and study of Hawking radiation from a
horizon: the enabling feature is the possibility to generate horizons in
the laboratory with a wide range of physical systems that involve a flow
of one kind or another. The years around 2010 and onwards witnessed
a sudden surge of experimental activity in this expanding field of
research. However, building an expertise in analogue gravity requires
the researcher to be equipped with a rather broad range of knowledge
and interests. The aim of this book is to bring the reader up to date
with the latest developments and provide the basic background
required in order to appreciate the goals, difficulties and success
stories in the field of analogue gravity. Each chapter of the book treats
a different topic explained in detail by the major experts for each
specific discipline. The first chapters give an overview of black hole
spacetimes and Hawking radiation before moving on to describe the
large variety of analogue spacetimes that have been proposed and are
currently under investigation. This introductory part is then followed by
an in-depth description of what are currently the three most promising
analogue spacetime settings, namely surface waves in flowing fluids,
acoustic oscillations in Bose-Einstein condensates and electromagnetic
waves in nonlinear optics. Both theory and experimental endeavours
are explained in detail. The final chapters refer to other aspects of
analogue gravity beyond the study of Hawking radiation, such as
Lorentz invariance violations and Brownian motion in curved
spacetimes, before concluding with a return to the origins of the field
and a description of the available observational evidence for horizons
in astrophysical black holes.
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Sommario/riassunto In recent years there has been a substantial increase in the number of
diseases with the inflammatory component such as such as allergy,
asthma, rheumatoid arthritis, inflammatory bowl disease (IBD, which
includes ulcerative colitis and Crohn's disease), chronic sinusitis, and
many other conditions. The majority of these diseases are
multifactorial, with the contribution of genetic and environmental
factors. Among the latter, the role of certain microorganisms and
viruses in triggering or sustaining the inflammatory process is most
controversial. In rheumatoid arthritis, for example, the following
bacteria and viruses have been implicated in triggering the disease:
Mycoplasma spp., Proteus mirabilis, Escherichia coli, Staphylococcus
spp., Bordetella spp., Acinetobacter spp., the parvoviruses, Epstein-
Barr virus, and retroviruses. The list of putative microbial triggers of
rheumatoid arthritis is still growing, and it becomes essentially
impossible to make a causation link between certain infectious agents
and the disease. In the light of these disappointing results there are
calls for even larger studies with the use of more advanced and large-
scale technologies. The primary function of the immune system is the
maintenance of body homeostasis and protection against any threats to
it via several lines of elaborate and complex immune defense. Given
even higher complexity that involves the microbiota and the
corresponding host-microbe interaction, the conditions for this
equilibrium become even more challenging. In the absence of a defined
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pathogen, for example, the spectrum of microorganisms involved in
triggering inappropriate immune responses may include polymicrobial
communities or the cumulative effect of several microbial/viral factors.
Under the normal circumstances there is a fine-tuned balance between
commensal microbiota and the host's immune responses. However,
when this balance is compromised, for example in IBD, a massive
immune response is launched against commensal microbiota resulting
in chronic inflammation. Besides the microbial/viral factors, the balance
of the immune system can be compromised by other causes. Given, for
example, the close and inclusive interaction of the immune, nervous
and endocrine systems, the list of these provoking factors can expand
even more. For instance, it has been demonstrated that even mild sleep
deprivation may increase the production of interleukin-6 and C-
reactive protein. Understanding the complex role of microbial and
environmental factors in inflammatory and autoimmune diseases,
therefore, is the main subject of this topic.


