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Abstract: 
Scanning tunneling microscopy (STM) combined with electron spin 
resonance (ESR) [1] enables bottom-up designed electron spin qubit 
platforms on solid surface, driven and read out in an all-electrical 
fashion [2,3]. However, demonstration of universal quantum gates 
using the first physical setup, Ti atoms on a two-monolayer 
MgO/Ag, has been remained as a challenging task due to the poor 
lifetime and quantum coherence in the order of ~100 ns [3]. In this 
talk, I first share a dramatic increase in lifetime and coherence time 
of bottom-up crafted multiple spin nanostructures using Ti atoms 
on three-monolayer MgO/Ag [4]. Second, I show a demonstration of 
universal quantum gates and implementation of quantum state 
tomography to the tailored single-, two-qubit systems. A survey on 
inherent challenges in hand and outlook of this noble qubit platform 
will be followed [5,6]. 
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