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In connection with investigations of polarimetric properties 
cf M-asteroids and laboratory analogues of their surface material 
[I: it is interesting to apply the interference mechanism of 
the negetive polarization [2-41 to metallic powdered surface. 

Let us consider semi-infinite medium which consists of 
metallic or semi-metallic particles with reflectance described by 
Fresnel formulas with complex refractive index. Shadow effect for 
single and double scattered rays is considered. Scattering 
of high orders is not taken into account. In calculations 
we used generalized formulas for the interference mechanism of 
the negative polarization. This model deals with the following 
parameters: n, k, x, o, 1, 0 ,  a, and 8 i.e. real and imaginary 
parts of the refractive index. volume density, ratio af average 
radii of particles to wavelength, photometrical longitude and 
latitude, phase angle and interference effect index (6=1, if 
interference mechanism is taken into consideration and 6=0 in the 
opposite case). Preliminary results of calculations are shown in 
Figures 1 and 2. For data representation the diagrams Pmlm(k), 
a k  as well as P A  ain,(A) were used. Here Pmfn is 
minimum of P a) function, a is inversion phase angle: 
P(al,,)=O, and A is albedo which was approximated by the formulae 
A=[(n-1)z+k"l/[Cn+l12+k2~. The following values of the parameters 
were used n=1.5; x=0.4; a=0.5; l=OD; I3=9O0. 6=1 and 6=0 
correspond to curve 1 and 2 for both Figures. Qualitatively the 
same dependences were obtained for other values of the 
parameters. From Figures 1 and 2 we can conclude the following: 

1. For surfaces with k>l appreciable negative polarization 
exists when 6=1 and 6=0. For dielectric surfaces (k=O) the 
negative polarization is negligible if E = O .  Thus only shadow 
mechanism does not reproduce the negative polarization for 
dielectric powderec! surface which contradicts- Wolff's model [51. 

2. The dependence ainv(A1 has saturation at high albedo 
part. In this case values of-IFminj are rather small for both 
6=1 and 6=0. 

3. The dependence Pm~n[A)[ I has a maximum for medial 
albedos. This is con inned by laboratory polarimetric 
measurements [ 6 ! .  The interference mechanism gives the increase 
of the negative polarization in about two times for average 
albedos which are typical of grey metal (e.g. ferrous powders]. 
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From these result8 some conclusions for M-asteroids can 
be noted. If the surface of M-asteroids is really metallic its 
particles must have fine surface structure that is necessary for 
the interference. As shown in Figures 1 and 2, it is not possible 
to obtain typical for M-asteroids values of )Pmi,l=l% when A=15% 
if interference is not taken into account. 
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