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The optical coherence lies at the heart of quantum phenomena that arise from the

interaction between light and matter. To maintain and control such coherence is crucial
for the development of quantum optical technologies, since it is intrinsically involved in
the generation of nonclassical features that allow surpassing the capabilities of classical
systems. One of the experimental approaches to access this quantum coherence is to
use the interaction of light with electronic transitions that are available in solid state
emitters.  However,  the  coherence  of  these  transitions  is  commonly  hindered  by
additional interactions arising from the materials that host the emitters.
In this talk I will present some of our theoretical attempts to propose nanophotonic
structures  that  ameliorate  such loss  of  quantum coherence,  with  an  emphasis  on
aromatic hydrocarbons in organic crystals [1,2], and to provide fundamental measures
to test it [3,4]. These efforts include the exploration of nanostructures embedded in
optical  microcavities,  which  we  show  they  provide  access  to  stronger  coherent
interactions and suppression of emission quenching near metals [5].
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