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Photochromic control of the photoluminescence of an emitter placed at the apex of a gold nanocone

Introduction

The control of the photoluminescence produced by quantum dots (QDs) using metallic nanoparticles (MNPs), either to enhance or quench this luminescence, mainly depends on the spectral overlap between the QD emissions/absorption and the Localized Surface Plasmon Resonance (LSPR) of the MNPs [1]. As photochromic molecules can reversely change from a transparent state to a colored stare by absorbing respectively UV and visible radiations, they were considered as excellent optical switches. Lamri et al [2] has demonstrated optical control of the QD-MNP coupled system leading to an optical switching between quenching and enhancement of photoluminescence. In this work, we will use gold and silver nanocones as MNPs, since nanocones are capable of dramatically increasing the quantum efficiency of emitters placed on the tips [3]. We performed three-dimensional numerical simulations with FDTD method (FDTD Solutions, Lumerical Solutions). 
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 312 Fig 3: (a) Normalized non-radiative and radiative decay rates of an emitter placed on top of a bare gold nanocone at different gap distance. (b) Scheme of the proposed system with the photochromic molecules. (c-d) Normalised decay rates and (f-h) purcell factor and quantum efficiencyies of a vertical dipole emitter placed on the apex of cone in air, Spy and MC medium, respectively. . (The quantities are normalised by the dipole alone in air case.)
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 2 Fig 2: (c), (d) absorption, scattering and Extinction cross section and electric near field map of same cone covered with spy and MC medium when excited with plane wave of vertical polarizations.
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 4 Fig 4: (a-b) Quantum efficiency and Purcell factor and of a vertical dipole emitter placed on the apex of cone in air, Spy and MC medium, respectively. (The quantities are normalised by the dipole alone in spy and MC medium respectively) 𝑭 = 𝚪rad/ 𝚪rad(Spy/MC)