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Section 2

Summary of the project (approx. 200 words)

The aim of the project is to establish a collaboration between experimental physicists at Vienna
University and theoretical physicists at Kyoto University to investigate the thermodynamic limits
of levitated nanoparticles. Optical levitation offers an unprecedented amount of control over the
motion of small particles and over their interaction with the environment. Because of this,
levitated nanoparticles are an excellent experimental platform to explore the fundamental
constraints that physics imposes on their dynamics and the required cost for realizing a desired
operation. In this project, we focus on a class of constraints called thermodynamic inequalities,
which have emerged from theoretical research over recent years. So far, this research has mainly
focused on the regime of strong damping, which is easier to address theoretically but is not
relevant to optical levitation. Therefore, we want to investigate to what extent and how to
generalize existing theoretical results to the experimentally relevant weak damping regime, and
how to design and implement experiments that can approach the limits predicted by the theory.
Finally, we also want to leverage the experimental platform to push into a regime where a
theoretical treatment is not yet available, such as intermediate damping or the boundary between
classical and quantum physics.






