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Abstract: An integrated experimental and computational platform is presented aiming at the design and the 
realization of devices with quantum enhanced features where modelling supports the virtual expansion of the 

real functionalized materials, tests and protocols.  
We present our progress toward the development of a complete platform aimed at enabling quantum (Q-) 
technologies (Q-ket) based on colour centres in SiC and, in general, other Wide Band Gap (WBG) materials and 
systems (see pictorial representation in figure with colour shadowing and references [1-5]).  The platform 
considers a chain of process steps, which are sequentially characterized and designed with the final scope of 
realizing Q-devices (yellow shadow in figure) where control and electro-optical operational protocols are 
implemented (orange shadow in figure). Process and functional design are aided by the virtual realization (Q-
TCAD) of time dependent atomistic material modifications (green shadow in figure) and quantum control 
protocols (red shadow in figure). First principles studies are dedicated to accurately study the fundamental 
interactions of known, less known and unknows active centres (blue shadow in figure). Examples of the results 
of this experimental and computational studies will be discussed for the case of bulk and near-surface vacancy 
type functionalization of Q-devices (from sensors to simulators).   
 

 
Figure Integrated methodologies for SiC, and in general Wide Band Gap, based quantum technologies: ab-initio study of active centres  
fundamental interactions (blue shadowing), atomistic process simulation of centres generation (green shadowing), device design 
functionalization, and fabrication (yellow shadowing), electro-optical characterization (orange shadowing), protocol-optimization with many 
qubit Hamiltonian models.    
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