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ABSTRACT 

Defects in semiconductors, such as NV centers in diamond, have shown excellent 

properƟes suitable for room temperature qubits. Thus, idenƟficaƟon of new point 

defects in wide band gap semiconductors that can implement qubits and single 

photon emiƩers accelerates a transiƟon towards the next generaƟon quantum 

technology. We present a DFT-based strategy for a systemaƟc exploraƟon of the vast 

area of point defects with high potenƟal for quantum applicaƟons. First, accuracy and 

efficiency aspects of DFT methods relevant for the studies are discussed [1]. Next, 

AutomaƟc Defect Analysis and QualificaƟon (ADAQ) package developed for high-

throughput simulaƟons of magneto-opƟcal properƟes of point defects in 

semiconductors is introduced [2]. Data for tens of thousands of point defects in 

diamond and SiC is collected in the ADAQ database [3]. Upon exploring this database, 

we idenƟfy a collecƟon of color centers of parƟcular interest. PresenƟng one case, 

the ClV center in SiC [4] we demonstrate through high-accuracy DFT calculaƟons that 

the center is similar to the NV center in diamond in its local structure and shares 

many qualitaƟve and quanƟtaƟve features in the electronic structure and spin 

properƟes. In contrast to the NV center, however, the ClV center in SiC exhibits 

emission in the telecom range near the C band. We conclude that it is possible to 

theoreƟcally idenƟfy promising new color centers and discuss opportuniƟes to 

implement theoreƟcal predicƟons in experiments. 
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