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Studies of stochastic thermodynamics with optical weezers
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Thermodynamics is a phenomenological theory that deals with systems that have many degrees of
freedom. Hence, the focus is on the averages of the physical quantities, for example, work and heat.
However, fluctuations play an important role in describing the physics of small systems.In the present
work, we have studied different aspects of these fluctuations: 1) We verified the Jarzysnki’s equality and
the Crooks’ equality. 2) Tested the optimal protocols derived from different regimes of durations and
strengths of protocols. 3) Analyzed how these fluctuations may be used, together with the information
about the state of the system to convert information-to-energy.We have investigated these aspects using
simulations of a colloidal particle in water trapped by an optical tweezer. The future goal is to verify this
experimentally with the optical tweezer available. (1)
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