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1.6: Diffuse Reflection - the Lommel-Seeliger Law
The Lommel-Seeliger reflectance rule is a time-honoured law which is still very much in use today. It is based on a model which is
possibly the simplest from which a solution may be readily obtained for the source function and the equation of transfer. As such it
is a single scattering model in which the scattering is isotropic, i.e. p =ϖ .

Consider a surface irradiated by flux density as shown in figure 3, so that the incident radiance is given by equation (7). Of this
incident radiation, only a fraction will penetrate to optical depth τ without being scattered or absorbed

and the source function is

Thus the contribution to the radiance from isotropic scattering in the direction (+μ, φ) from a layer of thickness dτ at a depth τ is

so that the radiance emerging from the surface, without incurring any further absorption or scattering, is

Note that dL is the contribution to the total radiance from the layer resulting from single scattering. The Lommel-Seeliger model
considers only the scattering of the collimated incident light. It does not take into account scattering of diffuse light which has
made its way indirectly to the same position by being scattered one or more times, i.e. it does not consider multiple scattering.

For a planetary surface, the layer is “semi-infinite” (t = ∞) and the total radiance in the direction μ is

resulting in

and since the irradiance is E = Fμ  and L  = f E it follows that the bidirectional reflectance distribution function (BRDF) which
defines the Lommel-Seeliger reflectance rule is

It is interesting to note that Chandrasekhar never quite derives the Lommel-Seeliger law formally and explicitly; indeed the name is
not even mentioned. However, he does come very close on at least two occasions - see Chandrasekhar p146 and p217.
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