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The dynamics of oscillating bodies are considered in the entire range of 
dimensionless frequency variation ∞≤≡≤ ωτWi0  where τ  is the relaxation 
time of a close-to-equilibrium fluid. I will show the analytic solution to the 
Boltzmann-BGK equation and present a universal expression for the 
dissipation rate of kinetic energy valid in both Newtonian ( ) and non-
Newtonian ( ) regimes. The theoretical predictions have been tested 
against LBM numerical simulations and experiments of nanoresonators 
operating in a wide range ( , frequency and pressure 
( ) variation. The experimental results are insensitive to 
variation of a linear dimension of the resonator in the interval 
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HzHz 96 1010 ω≤
torrptorr 1000.1 ≤≤

mLm 26 1010 −− ≤≤
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