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I. Effective dielectric tensor of isotropic, uniaxial or biaxial medium 

 

The effective medium theory introduced in this paper can be used to describe isotropic, 

uniaxial or biaxial medium. A medium composed of randomly oriented nanoparticles 

embedded in a matrix can be considered as isotropic. The dielectric function of the matrix is 

εm. Although the nanoparticles are distributed in shape, we assume that all nanoparticles have 
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the same dielectric function εi assimilated to the bulk value. By considering the formalism 

presented in this paper, the effective dielectric tensor isotropic material is given by: 
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                     Where 
yxz LLL −−= 1 (S2) 

 

 
 

 
 

 

 

 

 
 

 
 

 

If all nanoparticles are oriented along the z direction, the medium has an uniaxial anisotropy. 

The effective dielectric tensor of uniaxial medium is described by: 
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The nanoparticles can also be aligned in three dimensions. If principal dimensions of the 

nanoparticles are not degenerated, the composite medium is biaxial and its effective dielectric 

tensor is given by: 
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The lower integration limit in equation (S1), (S3) and (S4) is zero while the upper one is 

determined from equation (S2) by considering the symmetry of nanoparticles. 

 

 

 

 

 


