The equations used for simulation.

Considering the material dispersion, the frequency-dependent electric flux density can be given as 
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The general Lorentzian model is given by
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which can be written in time-domain through inverse Fourier transform as 
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The FDTD solution for the first order polarization of Eq. (3) can be expressed as 
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Where, 
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The values of
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depend on the material under consideration. 

Finally the electric field intensity becomes,
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where, 
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is the update value of the electric flux density calculated using the FDTD algorithm proposed by Yee 15[]
.

We took absorbing boundary condition (Perfectly Matched Layer proposed by Jean-Pierre Berenger) in order to prevent back reflection from the region boundary.
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