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Summary 

I will first provide an introduction to fundamental ideas in gas kinetics and hydrodynamics 

[1]. A discussion of the dynamics of micro- and nanomechanical resonators immersed in 

gases and liquids will follow. I will then turn to the problem of  Brownian fluctuations of a 

nanomechanical resonator in a liquid. Here, I will introduce the Fluctuation-Dissipation 

Theorem and Linear Response Theory of Statistical Mechanics, and show how the Brownian 

force acting on a nanomechanical resonator can be found from fluid dynamics [2]. At the 

end, I will look at the nanomechanical fluctuations, noise, and coherent oscillations in 

biological systems, such as bacteria and cardiac microtissues [3]. 
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