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Fluorescence Decay Rate Enhancement With High Quantum
Efficiency Using Multilayer Hyperbolic Metamaterials

Maryam Mahmoodi, Maryam Ardekani, Meisam Gazmeh and Seyed Hassan Tavassoli

Iran, Tehran, Velenjak, Shahid Beheshti University, Laser and Plasma Research Institute

ma_mahmoodi@sbu.ac.ir, m.ardekani@sbu.ac.ir, m_gazmeh@sbu.ac.ir, h-tavassoli@sbu.ac.ir

Abstract- Decay rate enhancement of quantum emitters using nanostructures have been widely studied in the last
decades, thanks to the development of science and technology of light-matter interaction in nanoscales. Hyperbolic
metamaterials (HMMs) as artificial nanostructures providing high photonic density of states (PDOS) are highly
promising in this regard. In the present paper, we investigate PDOS of a hyperbolic metamaterial component consisting
of 6 alternating gold-alumina layers, using FDTD simulation and the Green's function. Non-radiative and radiative
(fluorescence) spontaneous decay rate enhancement of a quantum emitter nearby the structure is calculated. The results
indicate the fluorescence enhancement of a factor of 10 having quantum efficiency of about 50 percent.

Keywords: Fluorescence decay rate enhancement, Hyperbolic metamaterials, Optical engineering, Photonic density of states.
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Spontaneous Decay Rate Enhancement
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