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            Abstract
In 1961, Rolf Landauer argued that the erasure of information is a dissipative process1. A minimal quantity of heat, proportional to the thermal energy and called the Landauer bound, is necessarily produced when a classical bit of information is deleted. A direct consequence of this logically irreversible transformation is that the entropy of the environment increases by a finite amount. Despite its fundamental importance for information theory and computer science2,3,4,5, the erasure principle has not been verified experimentally so far, the main obstacle being the difficulty of doing single-particle experiments in the low-dissipation regime. Here we experimentally show the existence of the Landauer bound in a generic model of a one-bit memory. Using a system of a single colloidal particle trapped in a modulated double-well potential, we establish that the mean dissipated heat saturates at the Landauer bound in the limit of long erasure cycles. This result demonstrates the intimate link between information theory and thermodynamics. It further highlights the ultimate physical limit of irreversible computation.
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                    Figure 1: 
                        The erasure protocol used in the experiment.
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Figure 2: 
                        Erasure cycles and typical trajectories.
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Figure 3: 
                        Erasure rate and approach to the Landauer limit.
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        Editorial Summary
Exorcising Maxwell's demon
Landauer's erasure principle — proposed in the 1960s and later used to explain the paradox of Maxwell's demon — states that any logically irreversible transformation, such as the deletion of a classical bit of information, dissipates heat. Despite its fundamental importance for information theory and computer science, the erasure principle has not so far been verified experimentally, the main obstacle being the difficulty of doing single-particle experiments in the low-dissipation regime. That obstacle has now been overcome. Eric Lutz and colleagues consider a generic memory made of a single colloidal particle in a bistable potential, following Rolf Landauer's original study. By erasing the information stored in the memory and by measuring the corresponding heat dissipation, they are able to show that the latter saturates in the limit of long erasure cycles at the value predicted by Landauer.
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