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Energy scavenging at the nanometre scale 
 

According to the astronomer Kardashev, civilizations can be classified into 3 categories 

depending on their ability to use all the power available on their planet (type I), their star 

(type II), or their galaxy (type III). According to this classification, Humanity is not even of 

type I, because it would require, among other things, to harvest the heat lost in most of the 

energy transformation processes at different levels (power plants, car engine, computer). 

Thermoelectric generators would be ideal candidates for heat recovery, but their yield is 

currently too low. However , devices based on the conversion of heat into electricity can 

theoretically achieve yields very close to fundamental limits such as the Carnot efficiency and 

the efficiency at maximum power, if devices with well separated and filtered electron energies 

where used like quantum dots. 

 

Last year our team made the first Coulomb blockade device operating up to 1000K from an 

ultra-short carbon nanotube[1,2]. In such a device, electrons are transported one by one 

through a single electronic level due to Coulomb repulsion. This opens the way for a large 

number of studies combining ballistic electronic and thermal transport at room temperature. 

The internship will focus on the use of this single electron system as a heat to electricity 

converter and on the realization of a quantum heat engine. 
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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:  NO    Theoretical Physics: NO 


