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The success of the standard cosmological model has many puzzling consequences and raises 
several key questions which are far from being answered. The observation of dark energy 
demonstrates that our well established theories of particles and gravity are incomplete if not 
incorrect. What makes up the dark side of the universe? What created the primordial 

fluctuations? Is gravity purely geometry as envisaged by Einstein, or is there more to it (such as 
scalar partners and extra dimensions)? An unprecedented experimental effort is currently being 

devoted to address these grand-challenge questions in cosmology. This is an intrinsically 
interdisciplinainterdisciplinary issue that will inevitably be at the forefront of research in astrophysics and 

fundamental physics in the coming decades.
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