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Abstract:  
Understanding and reducing dissipation [1] in micro and nanomechanical systems is pertinent from  
the viewpoint of building sensors to macroscopic quantum phenomena [2]. Devices of resonant 
frequency satisfying a rudimentary quantum condition ℎ𝜔𝜔 ≫  𝑘𝑘𝐵𝐵𝑇𝑇 (say few GHz at ~ 100 mK) alone 
are not contestants for quantum states. The mode temperature of few MHz resonators can also be 
reduced to reach a few quanta by squeezing the resonators with microwave photons in cavities [3]. In 
this lecture I will discuss different device platforms ranging from simple quartz crystals to nano-
mechanical beams maxde out of silicon nitride or stand-alone metal films and various transduction 
schemes including microwave opto-mechanics.    
Dissipation in linear response regime is modelled as a two-level quantum system will be discussed 
with examples from different device platforms [4]. I will be discussing examples of itinerant electrons 
or spin of electrons as well as topological objects like vortices in superconductors playing a role in 
dissipation in mechanical systems. We will also discuss some interesting phenomena in these systems 
in the non-linear response regime [5]. We will conclude with an overview of non-linear damping 
phenomena that may be due to a non-linear analogue of Akhiezer damping [6].   
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