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Colour centres in solid are promising 

candidates for metrology and opto-electronic 

applications such as single photon generation 

for quantum information processing. Some of 

these centres present tuneable properties de-

pending on their symmetry and immediate 

environment that makes them ideal for appli-

cations that requires a high level of control. 

As an example, the nitrogen vacancy centre 

in diamond contains a single electronic spin 

degree of freedom that can be readout on de-

mand optically. This feature has allowed 30 

nT/Hz sensitivity magnetometry [1].  

Implementing such systems requires a 

deep understanding of their properties and 

how they interact with the environment in-

trinsic and external to the host matrix in 

which they are embedded. Here, we will 

show recent progress on using such systems 

for room temperature monitoring single nu-

clear spins [2] as shown in Figure 1. In addi-

tion, we will show recent advances on model-

ling the optical properties of such colour cen-

tres. Although some colour centres look simi-

lar in their composition, small changes on 

their atomic configuration lead to important 

changes in their optical spectra. A deep un-

derstanding on this feature is key for opto-

electronic applications such as single photon 

generation. We will show how symmetry and 

external perturbations play an important role 

on radiative transitions [3].  

Shaping the optical and electronic 

properties of colour centres in solids might 

impact a number of disciplines ranging from 

biology by enabling high sensitive room tem-

perature sensors, to material science and en-

ergy saving applications by creating control-

lable molecule-based electronic switches. 
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Fig.1. (a) Observation of quantum jumps of a 

single nuclear spin through NV colour centre [1].  
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