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Quantum mechanics has been remarkably successful in describing the microscopic 

world, yet its applicability to larger scales, beyond a few thousand atoms, remains 

largely unexplored experimentally. This frontier is, however, quickly expanding thanks 

to  the progress in the quantum control of the mechanical degrees of freedom of 

increasingly larger solids. Optomechanical systems, in particular, are emerging as a 

promising platform to conduct quantum experiments in an unprecedented mass 

regime. It is expected that, in their most advanced form, these quantum platforms will 

be able to address fundamental questions in physics that remain unanswered today: 

Does the linearity of quantum mechanics persist at mesoscopic/macroscopic scales? 

Can the source of a gravitational field be placed in a quantum-coherent spatial 

superposition? In my talk, I will explore the unique opportunities and significant 

challenges presented by these emerging quantum platforms and discuss in which 

precise way such advanced experiments could address these fundamental questions. 

 

 


