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Semiconducting Josephson junctions have 

recently attracted attention due to the 

interesting physics they present as a 

combination of superconducting and 

semiconducting properties [1] and, 

particularly, for their suitability in Quantum 

Information [2, 3, 4]. The main role in this 

kind of devices is played by the Andreev 

bound states, which are fermionic modes 

created in the weak link as a consequence 

of electron-hole Andreev reflections at the 

semiconductor-superconductor interfaces. 

It has been experimentally proven that 

Andreev bound states in a single 

semiconductor Josephson junction can be 

coherently addressed and used to realize a 

quantum bit [5, 6, 7]. Such a result pushes 

towards the investigation of devices with 

two or more weak links hosting coupled 

Andreev bound states, the so-called 

Andreev molecules [8, 9]. 

In this talk, I present characterization 

measurements on a device in which a 

semiconducting nanowire hosting two 

junctions is coupled to a superconducting 

resonator in a rf-SQUID configuration. 

We control the chemical potential in the 

weak link and the superconducting phase 

across the nanowire via electrostatic gates 

and external magnetic field, respectively. 

We demonstrate strong coupling between 

the resonator and an Andreev bound state 

by single-tone and two-tone spectroscopy 

measurements. I conclude by presenting 

preliminary results towards independent 

control of individual Andreev bound states 

in a 2-junction device. 
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