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The storage and conversion of energy is one of the major scientific
challenges of the decades to come, with high stakes for the
environment. What new materials will allow for more efficient and
“cleaner” batteries to be developed? Jean-Marie Tarascon reviews these
issues and their implications for our future and that of the planet. In
particular, he discusses lithium-ion technology, the contribution of
nanotechnologies, and current research using bio-inspired methods to
develop innovations su...
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Introduction -- Linear Perturbations in Galileon Gravity Models -- The
Observational Status of Galileon Gravity After Planck -- Spherical
Collapse in Galileon Gravity -- N-body Simulations and Halo Modelling
in Galileon Gravity Cosmologies -- Nonlinear Structure Formation in
Nonlocal Gravity -- Lensing by Clusters and Voids in Modied Lensing
Potentials -- Summary, Conclusions and Future Work.

This unigue thesis covers all aspects of theories of gravity beyond
Einstein’s General Relativity, from setting up the equations that
describe the evolution of perturbations, to determining the best-fitting
parameters using constraints like the microwave background radiation,
and ultimately to the later stages of structure formation using state-of-
the-art N-body simulations and comparing them to observations of
galaxies, clusters and other large-scale structures. This truly ground-
breaking work puts the study of modified gravity models on the same
footing as the standard model of cosmology. Since the discovery of the
accelerating expansion of the Universe, marked by the awarding of the
2011 Nobel Prize in Physics, there has been a growing interest in
understanding what drives that acceleration. One possible explanation
lies in theories of gravity beyond Einstein’s General Relativity. This
thesis addresses all aspects of the problem, an approach that is crucial



to avoiding potentially catastrophic biases in the interpretation of
upcoming observational missions. .



