
296  LPSC X X I  

VIDEO-POLARIMETRY OF THE LUNAR REGOLITHIC SURFACE. A. Dollfus, 
Observatoire de Paris, 92195 Meudon (France). 

The solar light reflected on planetary objects is a mixture of fluxes 
with a fraction I unpolarized, a fraction Q linearly polarized normal to the 
scattering plane, a fraction U linearly polarized at 45" and a fraction V 
circularly polarized (I, Q, U, V are the Stokes parameters). Physical 
properties of the planetary environments can be remotely characterized by 
telescopic polarimetry. Up to now, the measurements were recorded by scanning 
or spotting the focal images. We operate now an instrument which produces 
direct images in the lights of the Stokes parameters (Dollfus et al. 1989, 
Dollfus and-~auconnier, 1989). 

THE SURFACE OF THE MOON 
Figure 1 is framed at the lunar 

surface near west limb. Mare Undarum 
and crater Firmicus are flooded with a 
dark basaltic material, The image I 
reflects the combination AO x f(a) 
between the albedo Ao and the phase 
function f(a) which characterize the 
surface roughness (irregularities able 
to produce shadows). On the linearly 
polarized image Q/I, the dark surfaces 
appear highly polarized (light hued). A 
relationship (Q/I)=K/Ao applies, in 
which K is a coefficient related to the 
grain size of the lunar regolith (Geake 
and Dollfus, 1985 - Dollfus and 
Deschamps, 1986). The image Q is the 
product of the two images Q/I and I, 
and displays the quantity Kxf(a) which 
is independent of albedo and cha- 
racterize the surface grain size and 
roughness. For a same regolith texture 
everywhere, the image Q should appears 
uniformly grey. Such is almost the case 
in the figure Q, proving that the dark 
flooding material and the bright 
crustal terrain have constructed a same 
microtexture at their surface, despite 
their great differences in albedo and 
composition. 

Figure 2 is framed at crater 
Messier in Mare Fecunditatis. The image 
&/I strikingly illustrates the recipro- 
city between albedo and polarization. 
The image Q characterizes now two dis- 
tinct types of terrain textures, the 
one at left (light-hued in Q) need 
larger grains or flatter surface, the 
terrain at right (darker in Q) have to 
be finer grained or rougher. 
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Figure 3 covers the border between Mare Tranquillitatis (at top left) 
and Mare Serenitatis (at bottom right). Plinius is near center and Dawes 
toward the bottom left corner. The image Q indicates a same regolithic 
texture over the floors of the two maria. But crater Dawes and the one at its 
bottom right are surrounded by ejecta aprons, light hued in Q, which have to 
be smooth mantling or less finely divided layers. 
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