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Carbon based nanoelectromechanical resonators 

 

Projet scientifique : 

Nanoelectromechanical systems (NEMS) are interesting both for technological and scientific 

reasons.  These systems, of sub-micrometer dimensions, have very small active masses, very 

low force constants, and mechanical resonances with high quality factors, which can be 

coupled to their electronic properties.  This makes them suitable for low noise amplifiers, 

signal processing components and ultra-sensible detectors (e.g. for mass or force sensing).   

 

Good examples are graphene and carbon nanotubes which are 

excellent materials for the fabrication of nanoelectromechanical 

systems (NEMS). Their large stiffness allows these materials to 

constitute the ultimate size limit for one and two-dimensional (1D 

and 2D) NEMSs with just one monolayer thickness layer suspended 

between two metallic contacts with high frequency mechanical 

resonances in the GHz regime (2). Their low mass (attograms) 

makes them sensitive to atomic mass variations (sensibility to a 

unique proton mass (2,3)) and very small forces (in the zeptonewton range (1)).  

We will use the capability in low noise measurement at millikelvin temperature 

and the clean room facilities at LPN in order to improve the force sensibility to 

the quantum limit (hω(GHz)>>k
b
T), and to manipulate two adjacent resonators 

strongly coupled in resonance with each other  
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Methods and techniques: Here, the internship will focus on low noise measurements of the 

nanotube resonators with existing samples and also on the implementation of a new 

“stamping” technique for sample fabricatioN 

 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 

Condensed Matter Physics:  YES   Macroscopic Physics and complexity: NO 

Quantum Physics:  YES    Theoretical Physics: NO 


