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Light-Matter Interaction in Quantum Photonic Nanostructures 
The fundamental processes of light-matter interaction depend on 
the quantum structure of the system involved and its 
electromagnetic (photonic) environment.  Both aspects can be 
tailored in artificial nanostructures using modern nanoscience 
and nanotechnology tools, yielding new ways of controlling 
light-matter interaction for various applications.  A particular 
implementation of such tailoring is presented, using unique 
semiconductor quantum dots (QDs) integrated in photonic 
crystal (PhC) cavities.  Control of QD wavefunctions, 
polarization states of single photons, and cavity quantum 
electrodynamics are illustrated with such systems.  Applications 
in integrated quantum photonics for on-chip processing of 
quantum light are proposed and demonstrated. 
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