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Introduction: We develop an approach to calculate in geomet-

ric optics approximation phase functions of fractally arranged parti-
cles. The approach is based on the scale invariance principle of clas-
sical photometry [1]. The function depends on 3 parameters, the 
number of the hierarchical levels of the pre-fractal µ, the characteris-
tic distance between particles on the highest hierarchical level, and 
the albedo ω of the cluster monomers.  

Photometric function of hierarchically arranged objects: Let 
us consider a three-dimensional object, whose physical extent, on 
average, is equivalent to a sphere of radius R. This object consists of 
a succession of self-similar objects smaller sizes with the mean dis-
tance between particles equal to L (see Fig. 1). 

FIG. 1 
We calculate the phase function of such an object, or pre-fractal 

cluster of monomers, as it is suggested in [1], extending the ap-
proach to double scattering. Results are presented in Fig. 2, where τ 
= R/L, ω is albedo of the monomer, and t = µτ. Solid and dashed 
curves correspond to single and double scattering. 

 FIG. 2 
Conclusion: Thus we resolve the problem of finding the phase 

function of a pre-fractal object in double-scattering geometric optics 
approximation. The function can be applied to analysis of observa-
tional data for particulate objects, including planetary regolith and 
cometary dust aggregates. 
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