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The discrete dipole approximation (DDA) has been used in many works to investigate the light 

scattering properties of both arbitrarily shaped and compositionally heterogeneous particles (e.g., 

[1,2]). These types of particles have many applications to remote sensing and telescopic observa-

tions. It is clear that highly irregular particles are a much better match to experimentally measured 

Muller matrix elements of real mineral dust than spheres or spheroids, despite the very different 

morphologies that individual dust particles can exhibit [2]. However, there is still much work to 

be done to understand whether and how internal structure affects the light scattering response of 

both multi-component and large, homogeneous particles. 

Preliminary work has been done on the accuracy of effective medium theory (EMT) approxi-

mations for calculating the scattering properties, including the total-intensity phase function and 

the linear polarization response, of particles with heterogeneous composition [3]. Here we look at 

whether changing the monomer size of the agglomerates has an impact on the accuracy of EMT 

approximations for heterogeneous particles. We also look at the accuracy of EMT for multi-com-

ponent particles, rather than the two-component mixtures that have been previously studied. 

There have also been studies on the effects of particle internal structure on the light scattering 

phase matrix [4] and the effect of monomer shape on backscattering response [5]. These works 

found that monomer shape does affect the light scattering response and increasing the size param-

eter can enhance the negative polarization branch, but did not extend these results beyond a size 

parameter of x = 20. We examine the effect of changing the internal monomer size for a highly 

absorbing (m = 2.43 + i0.59), large size parameter particle (x = 48).  
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