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Quantum computing has the potential to revolutionize many aspects of modern 

technology and colour centres in diamond are a well suited system to be used  as 

quantum simulators, quantum sensors and quantum networking interfaces. 

NitrogenVacancy (NV) centres are the most extensively studied due to their 

ground-state spin’s long coherence times at room temperature. Next to NV centres, 

also group-IV colour centres in diamond offer a promising platform for quantum 

networks and started gathering interest as an alternatives, with the TinVacancy 

(SnV) centres standing out among group-IV defects due to their optimal spin-orbit 

coupling.  

The technological challenges related to the fabrication of quantum devices based 

on these systems are related to the reliable and precise positioning of N and Sn 

atoms into the diamond matrix and the subsequent post implantation process such 

as thermal annealing and the scalability of the whole process. 

In 2024 Ionoptika Ltd started a joint development project, partially funded by 

Innovate UK, in partnership with Surrey University, Fraunhofer Institute for 

Applied Solid State Physics IAF and XeedQ GmbH, bringing together a Focussed 

Ion Beam (FIB) System company, experienced FIB users and materials research 

Institutes with a quantum computing company. The aim of this project is to define 

a process for Scalable, Precise, And Reliable positioning of colour centres (NV 

and SnV) for Quantum computing and simulation.  

We will be reporting on the engineering of a novel ion-beam column based on the 

well-established Ionoptika’s Q-One platform for ion implantation. This single 

novel column will allow for use of both Liquid Metal Alloy Ion Source and Plasma 

Source. It will be equipped with an automated source adjustment system  and ion 

beam autotuning. Parallel studies are being carried out with existing Q-One 

systems at Surrey University in collaboration with the other partners, Fraunhofer 

IAF and XeedQ, within this project, and we will report on these. We will also 

report on colour centres formation results obtained by other research institutes by 

using the Q-One ion implanter.   

 

 

 

 

 

 

 

 


