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The talk will discuss the application of discrete dipole approximation (DDA) methods to the pre-
diction of polarimetric reflectance from plane parallel layers of random particulate media. Such 
methods are intended for situations in which the characteristic size of the particles is comparable 
to the probing radiation wavelength, yet no restriction is made regarding the concentration of the 
particles. In particular, the application is specifically intended for high particle concentrations 
characteristic of planetary regolith, powder layers, pigment films, and so on. A periodic unit cell 
approach is used to model plane parallel geometries, in which the unit cell contains a representative 
sample of the medium and is repeated, periodically to infinity, in the lateral dimensions of the 
layer. The periodic model enables a reciprocal-space reformulation of the DDA model that is dis-
tinct from that traditionally used when applied to single particle scattering. It is shown that this 
model can become equivalent to the radiative transport equation (RTE) in the limit of dilute parti-
cle concentration. For random particulate media, the system of DDA equations in reciprocal space 
can be significantly truncated without significant loss in model accuracy. This, along with a pre-
conditioning scheme involving the analytical estimation of the coherent field, results in a rapidly-
converging numerical method that can make tractable the prediction of reflectance from high-
concentration particle layers having optical thicknesses well in excess of unity. Test calculations 
show that the plane parallel DDA method can reproduce direct simulation predictions of hemi-
spherical reflectance from layers of spherical particles as calculated by multiple sphere superposi-
tion solutions. The method, when applied to low particle concentration conditions, can also repro-
duce the overall features of polarized, bidirectional reflection as predicted by the RTE. It will also 
reveal reflection phenomena not predictable by the traditional RTE, such as coherent backscatter-
ing and polarization opposition. 
 
 


