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Manipulation of a single spin in a superconductor 
 

Is it possible to manipulate the spin state of a single electron within a superconductor? This is 

the challenge that we want to address experimentally. Usually, one thinks of a superconductor 

as an assembly of delocalized and overlapping pairs of electrons, the Cooper pairs. In a series of 

recent experiments, we have shown that it is possible to localize and detect a single Cooper pair 

or a single electron using a single-atom constriction in a superconductor [1,2]. We could even 

manipulate the quantum state of a single Cooper pair using circuit quantum electrodynamics 

techniques [2]. In the case of a single electron, we envision the manipulation of its spin state if 

the energy degeneracy of opposite spins is lifted. This could be achieved using a semiconductor 

sandwiched between superconductors. 

 

The subject requires the student to develop a good understanding of quantum physics, and to 

learn and master different techniques: nanofabrication, low temperatures, low-noise and 

microwave measurements. He/she will be integrated in an active research group on quantum 

electronics. 
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