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Quantum Optic Effect of Meta-material Invisibility Cloaking on
Spontaneous Emission of an Excited Two-level Atom

Ehsan Amooghorban, Ali Mahdifar and Mina Morshed B

Department of Physics, Faculty of Science, Shahrekord University

Abstract- In this paper, in order to investigate the quantum effects of the invisibility cloaks, we study the spontaneous
emission of an excited two-level atom in the vicinity of these cloaks and compare our results with the spontaneous emission
of the aforementioned atom in the absence of these cloak and the vacuum. Here, the desired cloak is modeled by a large
number of the spherical thin layers with constant optical parameters whose values radially increase. Since, the spontaneous
emission parameter corresponds to the imaginary part of the Green tensor of the physical system, we extend the presented
Green tensor for inhomogeneous and isotropic medium to the anisotropic one, and survey the effect of the layers number of
the clock and also the orientation of the atomic dipole moment over the spontaneous emission of the two-level atom.

Keywords: Spontaneous emission, Green tensor of invisibility cloaking, Meta-material
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