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Abstract

The properties of photo luminescence (PL) from direct bandgap semiconductor
(SC)devices are determined by the type of the material and the epitaxial layer structure.
However, the properties of the PL can be controlled by modifying the optical states available for
the emitted photons. In the past several years, efforts have been made to develop methods for
tailoring the PL from SC devices by coupling emitters (quantum wells and quantum dots) to
metamaterials and metasurfaces. While the coupling of a quantum dot to nano-antenna or to a
metamaterial is relatively well understood, the interaction of a quantum well is more complex.
To date most studies in this field, rely on attempts to align the metamaterial/metasurface
resonance to the peak of the PL emitted from the (un-patterned) SC material in order to enhance
the emission. In this presentation, I will present a simple, semi-classical, model for describing the
interaction of QW with metasurfaces, facilitating quantitative prediction of the modification in
the PL intensity and spectral profile. The model predicts that the geometry of the metasurface
exhibits substantial impact on the spectral enhancement and shape and that polarization effects
play an important role in determining the modified emission. I will show the good agreement
found between the theoretical prediction and our experimental results and discuss some of the
potential applications.
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