Graphene based Josephson parametric amplifier
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Devices based on the control of quantum states will revolutionize information and
communications technologies. Several implementations of the quantum bit (Qubit), i.e. the
building block for systems targeting quantum-enabled functionalities, were already
demonstrated. Approaches based on all-superconducting materials provide the most
advanced solid-state platform to date but they rely on magnetic effects for control and
operation, which is not an industry standard for devices and might induce unwanted
interaction between different elements of the circuit. We report the integration of
graphene in the key element of superconducting circuits: the Josephson junction. The field
effect enables the junction to gain electrical tunability, a breakthrough for control and
future integration. Graphene Josephson junctions have recently been implemented in
superconducting microwave circuits [1], qubits[2] and also in bolometers[3,4]. In this
presentation, | will report the progress we have made towards the development of another
key circuit of superconducting quantum technologies: a Josephson parametric amplifier.
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Figure 1: Parametric amplification process with a graphene Josephson junction
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