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The transport of fluids at nanometer scales has traditionally been described with continuum equations, where the confining wall plays the role of a mere boundary condition. Yet, an increasing number of experiments falls beyond such descriptions, and point to the importance of the internal dynamics of the channel wall in determining its transport properties. I will share some of my lab’s recent progress in developing a “Nanofluidic Standard Model” – a field theory framework that puts all the relevant degrees of freedom in the fluid and in the channel wall on equal footing. Among other examples, I will show how charge fluctuations at the liquid-wall interface convert liquid flows into electric currents, and how phonons and hydrodynamic fluctuations can conspire for nearly frictionless water transport in narrow tubes. Overall, I will illustrate how quantum theory tools shed light on nanoscale fluid transport. 



