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Abstract 

The widespread application of quantum information sciences (QIS) will require fabrication of quantum 

systems at scale. Solid-state based color centers are an interesting platform for QIS, with recent 

demonstrations of the largest quantum network (three nodes) based on nitrogen vacancy color centers 

in diamond. While scalability may be achieved with color centers due to them being hosted in a solid-state 

material, an important challenge to overcome is their deterministic fabrication. 

In this talk I will present challenges in the deterministic fabrication of color centers and our paths of 

overcoming these challenges using focused ion beams coupled with in-situ techniques. I will discuss how 

tailored light irradiation during high-temperature activation annealing can be utilized to dissolve 

unwanted vacancy clusters to improve the yield of silicon-vacancies (SiV) in diamond. The technique uses 

sub-bandgap light irradiation to ionize and destabilize unwanted defect clusters while leaving SiV 

untouched. 
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