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Fig.2 The square of amplitude function and the polarization for a rough 
particle of Allende meteorite of mean radius equal to 14ym. The solid 
line gives the result of Fraunhofer diffraction and of Fresnel reflection 
for a perfect sphere having the same radius and the same index of refrac
tion. The error bar for the experimental polarization values appears in 
the upper right-hand corner. 

We characterize the diffraction lobe by the ratio of the s 
sities at 10° and 30°. The parameter which has the greates 
the mean amplitude of asperities cL as illustrated in Fig 
1(10°)/I(30°) increases dramatically with increasing d . 

P 
Several parameters control the location 8roax and the value 
polarization Pmax such as the real part of the refractive 
radius of particle. However, the most critical parameter i 
ry part n^ of the refractive index. For our nominal case, 
rapid decrease of the angle 8max from 100° to 80" when n-
1 x 10-4 to 5 x TO-3 correlated with a substantial increas 
0.05 to 0.7 approximately. There seems to be some sort of 
effect" outside the \ x 10-1+ - 5 x 10~3 interval as both 
vary only slightly. 

cattered inten-
t influence is 
3; the ratio 

of maximum 
index and the 
s the imagina-
Fig.4 shows the 
increases from 
e of Pmax, from 
"saturation 
max and Pmax 

The negative branch being the conse 
is controlled by the parameters X. 
double reflection. When X, = 1, thi 
polarization remains positive. When 
as illustrated in Fig.5 obtained fo 
Xg = 10). However, the magnitude of 
by the minimum (negative) polarizat 
zation 60, depends also upon the re 
backward double reflections. Fig.B 
gative branch evolves rapidly as a 
ble reflection decreases, the rela 
nent increases and P . may reach q 
u • n * , min^ . ,, M 

while 60 decreases drastically. 

quence of the doubl 
In fact, it is caus 
s component does no 

X, > 1, the negati 
r the nominal case 
the negative branc 
ion P . and the an 
., , , min , 
lative importance o 
obtained for X, = 4 
function of Xr. Whe 
tive importance of 
uite large negative 

e reflection, it 
ed by the lateral 
t exist and the 
ve branch appears 
(Xp = 0.5 and 
h, as characterized 
gle of null polari-
f the forward and 
shows how the ne-
n the forward dou-

the l a t e r a l cornpo-
value (^ -5%) 
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^lm(n) = . 1K-1 
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SCATTERING ANGLE (THETA) 
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Fig. 3 Diffraction vs roughness Fig. 4 Maximum polarization vs theta 

SCATTERING ANCLE (DEO 

Fig. 5 The negative branch of 
polarization for various x. 

SCATTERING ANGLE (DEC.) 

Fig. 6 The negative branch of polari
zation for various v 

Although this study is far from being complete, it appears quite possible, 
in an inverse way, to deduce the values of the parameters from the obser
ved scattered intensity and polarization and thus, to infer the physical 
characteristics of the particle. 
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