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Abstract

In this paper, optical properties of a hybrid system consisting of a semi-
conductor quantum dot placed in the vicinity of a metal (plasmonic) na-
noparticle with spherical and ellipsoidal symmetry is investigated. An
analytical expression for the absorption and dispersion using the densi-
ty-matrix approach via semi-classical theory is derived and numerically
discussed. In our numerical calculations, we have used Au and Ag met-
als, because these metals have predominately been the materials of
choice for plasmonic applications around the optical frequencies. It is
shown that the optical dispersion and absorption strongly depends on
the particle size and shape, the quantum dot-nanoparticle distance (the
semiconductor quantum dot-plasmonic nanoparticle center-to-center
distance), and the dielectric constant of host matrix. It is important to
note that dependences of optical properties of a hybrid system on
changing and adjusting of the geometrical parameters of system can be
used for optical sensing purposes and design of tunable bio-
Nnanosensors.

Keywords: Plasmon-exciting coupling, Absorption and dispersion, Densi-
ty matrix.
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