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This problem concerns scalar scattering, i.e. polarization effects can be neglected throughout.

A halfspace random medium exists for» 0 . The background permittivitg fo0 is that of free
space, while foz>0 the background medium bast, so that interface reflections are impor-
tant.

An incident specific intensitf/inc(z, 0, ) impinges upon the halfspace from the free space
region; the incident intensity transmitted into the halfspace at the boundary is written as
linc(z=0+,6, @), where 0+ implies a point at the boundary but within the halfspace. Note that

linc(z=0+,6, @) already includes any necessary transmission coefficients.

For specific intensities within the random medium, interface reflections are described in terms of a
reflection coefficient (8) that couples a specific intensity incident at aigle into a reflected spe-
cific intensity propagating at angie— 0

Other properties of the medium include the particle number dgmsity and the particle extinction
Cross sectiom,

(a) Write appropriate boundary conditions for the plus and minus going specific intensities within
the halfspace. This process might be simplified by thinking of the halfspace as a very thick layer.

Our previous boundary conditions neglecting interface reflections were

1"(z=00, ¢) = li,c(z=0+,6, @) andl (z=d,6, ) = 0, note with no interface reflectiohg,

andINmC are identical, but with interface reflections we need td | se . First, for the minus going
intensity nothing has changed except we have a thick layer, so appropriate equation is

| (z=,0, @) = 0. At interface, we have to include reflections now, so we have:

17(z=08, ¢) = 1,,:(z=0+,8, @) + r (11— 8)1 (z=0,T— 6, @) .

(b) Determine the zeroth order iterative solution of the radiative transfer equation for specific
intensities within the halfspace.

—T1sed

Both plus and minus going intensities have the fo(f @)e at zeroth order, where

1(2) = J’Zpotdz. Applying the boundary conditions, we find that the minus going intensity is

zero at zeroth order, therefore there is no change in the plus going intensity either:
—T1sed

1(z,6,0) = 0,17(26,¢) = linc(z=0+,6, @)e :



