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Introduction

hoto

Gaussian smoothing and PSF

Point Spread Function (PSF) for a scattering & absorbing medium: The spreading of
a beam normal to its travelling direction in the medium follows a Gaussian law
(Premoze et al., 2004 and Tessendorf, 1987) with width of the distribution:
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via optical properties

of medium

S = path through the medium, g = asymmetry parameter, 3, = scattering coefficient, / = diffusive path start with weak Point spread function
length with 2=1/(8,,B...-2(1-g)), B.», = absorption coefficient

amplif. of smoothing

successively +comp.

‘with 30 SHDOM
at ideal of
stop ﬂ:g‘“

Gaussian smoothing of a single layer of the F,, field:
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30 field of actinic flux density

* Medium contains standardized profiles of air molecules, aerosol particles, molecular O

—increasing optical thickness lolid: wavelength
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= Horizontal photon transport can be mimicked by combining IPA results with
PSF-smoothing kernel.
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« Depending on the variability of the cloud structure the convoluted fields show a
good resemblance with the exact 3D radiation fields.
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« The physically unrealistic roughness of IPA F_ fields is reduced; for increasing
cloud gaps IPA results get even worse.
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» Smoothing helps to improve the wavelength dependency of simulated F_, fields.
= Strong reduction of CPU time by the new algorithm (= 6 % of a 3D simulation)
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« The treatment of “true” 3D transport effects (cf. photon channeling) needs
additional considerations.
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