Towards detection of spin qubits on solid neon
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The recent development of an electron charge qubit on solid neon marks a notable breakthrough with its remarkably long charge coherence time of on the order of 100 µs [1,2]. Even longer coherence times are expected for the spin state of an electron on solid neon, potentially reaching the order of 1 s [3]. The extended coherence times for both the charge and spin states make this system a promising candidate for quantum memory, potentially simplifying the complexity of control required for quantum error correction. 
Here, our aim is to control and detect the spin state of an electron on solid neon by utilizing spin-charge hybridization. The charge state can be coupled to a superconducting resonator, which facilitates the control and readout mechanisms for the spin state via the spin-charge coupling. This coupling can be artificially introduced by a locally placed micro-ferromagnet [4,5]. To enhance the resonator's resilience to magnetic fields and increase its kinetic inductance, which in turn leads to a stronger coupling between the resonator's photons and the charge qubit, the resonator consists of a NbTiN nanowire loop with a small gap [6]. 
We recently measured the loaded quality factor to be on the order of 10^4 for two resonators, with resonance frequencies of 4.8 GHz and 5.9 GHz, respectively. We have condensed neon into the experimental cell and deposited electrons onto the neon surface. We measured that some electrons are coupled to the resonator. Currently, we are modifying the sample geometry to trap a single electron.
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