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Abstract: 
 

Can an atomically thin oscillator push, pull and change dynamical response of 

another oscillator that is ten thousand times heavier than it? In this talk, we will argue in 

affirmative for such a scenario. In particular, we will discuss our recent experiments on a 

graphene membrane, strongly coupled to a large area, heavy, Silicon Nitride resonator. 

Firstly, we observe that small oscillations of the heavy oscillator is amplified to almost 4 

orders of magnitude by graphene. With this motion amplifier, we detect a displacement of 

3.8 femto-meter, integrated over a 1 second. Secondly, we observe a strong back-action 

force of the atomically thin oscillator on the heavy oscillator. The back action force changes 

the response of the heavy oscillator, making its response strongly nonlinear, with one of the 

highest recorded Duffing constant of 10^{21} N/m^3.  
 

 

 

 


