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Entangled photons emitted by a voltage biased Josephson junction 
 
This project belongs to the fast growing field of quantum microwaves. We will develop a 
simple and bright source of entangled photons. We will use the device sketched in the figure 
below. It consists of a Josephson junction coupled to two resonators of frequency ν1,ν2 and 
biased at a voltage V.  As the Josephson junction is a non-dissipative element, a dc current 
can flow through the circuit only if the energy 2eV =n1 hν1+ n2 hν2 provided by the generator 
upon the transfer of a Cooper pair is converted into electromagnetic excitations of the 
resonators. We have recently detected the radiation emitted at 2eV = hν1+ hν2, the transfer of a 
Cooper pair then being associated to the emission of a photon in both resonators. We have 
shown that the resulting radiation is non classical [1, 2]. The purpose of this internship is to 
demonstrate and characterize the entanglement of the emitted photons, implementing the 
analog of a Franson interferometer [3].The main advantage of this source, besides its 
simplicity, is that it yields photon emission rates several orders of magnitude larger than 
possible with superconducting qbits. The trainee will be involved in all the steps of the 
experiment : design and fabrication of the sample using nanolithography, cooling of the 
sample by a dilution refrigerator, and characterization of the entanglement with ultra 
low-noise microwave measurements, techniques mastered by our group.  
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Figure 1 Josephson junction coupled to 
two resonators. 


