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Aims and Objective
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1:
The polarizability of a multilayer sphere that consists of an alternative 
sequence of layers of isotropic and Spherically Radially Anisotropic (SRA) 
material has been investigated. 
2: 
Within each SRA layer, components of the tensor permittivity have 
different values in radial and tangential directions. 
3:
The mathematical treatment for extracting electrostatic polarizability has 
been formulated in terms of scattered potentials.
4:  
Obtained results have been used to describe the behavior of a whole 
sphere as a function of number of the isotropic and SRA alternating layers 
using a numerical approach.
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Formation



Formation and Methodology

1:

Let us consider a multilayer inhomogeneous sphere with radius ak

and consists of an alternative sequence of isotropic and SRA layers,

such that the core is isotropic.

2:

The Core is covered by SRA layers, then next layer is again

isotropic and that is surrounded by another SRA layer and sequence

continues.

3:

The radius of the outer layer is fixed and equal to a1 and the internal

radii.
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Formation and Methodology
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The boundary condition between any two adjacent layer k 
and k+1 must be
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Numerical Results and Discussion

We have implemented above equation of polarizability of 
inhomogeneous multilayer sphere as function of number of layers, 
using Matlab code.

We have fixed the following parameters

Radius of inner core = a2=0.70;
Outer shell a1=1;
Anisotropic ratio ={1,4}
Permittivity of two concentric layers={2,4}



In Fig. 2, we can see that, for the case when permittivity of cover layer ε 2 = 4 has 
more weight as compared to the opposite case when permittivity of coverlayer ε 2

=2 initially. Then afterward with an increase in the number of layers in both cases 
polarizability approaches to zero. For the case

N =2, the same trend is observed for outer layer permittivity, ε2 =4and ε2 =2
Respectively, and has a constant value. In Fig. 3, we investigated the behavior of 
inhomogeneous isotropic multilayer sphere. In this case, when permittivity of 
cover layer ε2 = 4 and permittivity of inner layer ε1 = 2, polarizability has more 
weight as compared to the other case, when permittivities of cover and inner 
layers are ε2 = 2 and ε1 = 4 respectively. Hence with an increasing number of layers 
in both cases polarizability approaches to a negative value. When N = 2, a similar 
pattern is noticed for both cases of outer layer permittivity, ε2 =4 and ε2 =2 
respectively.







Conclusions
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