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Introduction
• Inverse problem solutions powered by 

simplified scattering modeling
• Phenomenological scatterer

– Mathematical model for the scattering phase 
matrix

– Retrieval of parameters from 
observed/measured scattering characteristics

– Physics-based interpretation of the resulting 
phase matrix

– Reference: Muinonen & Videen, JQSRT 113, 
2385, 2012



Spherical particles measured



Olivine particles measured



Phenomenological scatterer





Multiple scattering computations





Example: 
Jovian 
moon 

Europa

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Phase-angle polarization dependences for Jupiter’s satellite Europa in the UBVRI filters, 
obtained in 2018−2020 (open circles) and in 2000 (Rosenbush and Kiselev, 2005) (diamonds). For 
comparison (bottom row, right panel), the results of laboratory measurements of the polarization 
of MgO are presented (adopted from the paper by Lyot, 1929). 

 

 

Fig. 3. The fits of Europa’s data in 
the R filter taken from Table 4 and 
Rosenbuch&Kiselev 2005). The 
black curve is an approximation of 
data in the phase angle interval 
(0 − 3) with expression (7), 
while the red curve is the fitting of 
data in the phase angle interval 
(3 − 12) with a second-degree 
polynomial. 

 

Kiselev et al., 
unpublished
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kl = 100 kl = 150

kl = 200

w = 0.984
Pmax = 0.08
g = 0.6
g1 = 0.8
g2 = -0.1
(p = 0.67-0.68)



Intermediate conclusions

• Extension to measured scattering phase 
matrices

• Application at large


