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Ferro-Transmon Qubit: prospective and feasibility
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The technological and scientific advancements over the last decade in the Quantum Computing field have
seen the outbreak of several qubit layouts whose goal has been to enhance their performances [1,2]. In this
context, our work focuses on the development of a new Qu-bit prototype that goes beyond conventional
transmon architecture where a resonator is capacitively coupled with a SQUID loop [2]. Our proposal aims to
evaluate a new concept of qubit design based on a Ferromagnetic Josephson junction (MJJ) employed in the
transmon architecture that allows having a device that we call Ferro-Transmon Qu-bit. Due to the presence of
a ferromagnetic layer, MJJs allow switching the state of the system with dependence on the applied magnetic
field [3]. Moreover, MMJs in an RF circuit, have shown compelling perspectives such as the possibility to add
a new degree of freedom to control their states by single RF magnetic pulses [4]. The feasibility to employ
MMJs to build a Ferro-Transmon Qu-bit has been already proved by Ahmad et al. [5]. It will discuss the
characterization of MJJs based on niobium and aluminum technologies, to investigate and compare their novel
features to evaluate their suitable implementation in quantum circuits like that of transmon Qu-bit design [6].
Then will be analyzed the needed steps for the realization of the proposed Ferro-Transmon device such as the
development of a coplanar waveguide resonator and its capacitive coupling to the designed M]Js in SQUID
configuration [7].
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