Coherent control of a single Er electron spin on surface
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Lanthanide atoms, with their well-isolated 4f electrons, provide a unique way to create atomic-scale qubits, particularly by addressing the common problem of decoherence in electron spins on surfaces [1,2]. Previous works demonstrated the possibility to drive electron spin resonance (ESR) on erbium (Er) atoms adsorbed at oxygen site of MgO/Ag(100) using scanning tunneling microscopy (STM). These atoms show five times increase in spin lifetime time compared to previously studied titanium (Ti) spins on the same substrate [3,4]. However, no coherent control of the 4f electrons has been demonstrated yet for this system. 
[bookmark: _GoBack]In this study, we investigated Er atoms adsorbed on the bridge site of MgO/Ag(100) as prospective qubit candidates in view of their large magnetic moment and anisotropy, as well as of the natural isolation of the 4f electrons from their surroundings [5]. By constructing Ti-Er dimers through atomic manipulation and employing a Ti atom as a quantum sensor, we precisely measured the magnetic interactions across different magnetic field orientations. Through the coupling with the Ti atom, we drive Rabi oscillations between quantum states of the Er atom. These measurements allowed us to evaluate the coherence properties of Er spins, revealing a substantial enhancement in qubit quality factor, with Er spins demonstrating five times increase in the Rabi rate compared to isolated Ti spins on the same substrate [3,4]. This work demonstrates the possibility of using Er as a qubit and establishes the basis for future developments in atomic-scale quantum computing. 
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