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Enhancement of gain without inversion in hybrid systems
Zahra Taheri, Seyedeh Hamideh Kazemi and Mohammad Mahmoudi

Department of Physics, University of Zanjan, University Blvd, 45371-38791, Zanjan, Iran

Abstract- In this paper, optical effects of a hybrid complex system consisting of a semiconductor
quantum dot and a metal nanoparticle interacting with a weak field is investigated. Nonlinear
density matrix equations are used in order to describe optical properties of the quantum dot, the
nanoparticle, and the entire system. Then, dependency of the susceptibilities of these component
on the interparticle distance between the quantum dot and the nanoparticle is studied. It is
demonstrated that for a wide range of frequencies, susceptibility of the quantum dot leads to gain
without inversion and is calculated that the susceptibility is severely dependent on presence of the
metal nanoparticle.

Keywords: Linear Susceptibility, Two-Level System, Metal Nanoparticle, Quantum Dot.
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