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This paper reports the first measurements of the 
scattering of far infrared radiation by lunar fines. There 
have been previous indications of the presence of important 
scattering processes from the analysis of the temperature 
variation of far infrared attenuation (see Clegg et al. (1) 
but these earlier results did not give any direct indicatio 
of the directional properties of the scattering index. 

The observations are of importance in a number of 
different scientific contexts: 

(i) the interpretation of far infrared and millimetre 
mapping as a lunar structural probe, 

(ii) the analysis of the thermal rectifying effect of 
the top lunar regolith layers and the internal heat flow, 

(iii) the radiation properties of dust clouds in space, 

(iv) the use of the moon as a far infrared calibration 
source. 
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Fig. 1. Instrumental arrangement. 
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Fig. 2. Polar diagram showing measured values 
of scattered intensity. 

The measurements were made using the equipment shown in 
Figure 1, the optical components being fixed with the 
detector-capable of movement in a horizontal plane so as 
always to point towards the fixed mirror. Radiation passed 
from the 3 3 8 ~  source through the sample which was dispersed on 
a thin melinex (milar) substrate. The sam~le which came from 
Apollo 11 fines '(sample 10084 was dispersed uniformly with a 3 mean areal density 0.25LCkg.m- . 

The results are shown in Figure 2 as a radial scattering 
intensity function I(8). They show strong forward angle 
scattering and obey approximately the law:- 

7(0) - T(O) C O S ~  e (1 ) 

with an exponential scattering index of n = 80 + 20. In this 
equation I(8) is defined as the energy scattere?? per unit 
volume,per unit solid angle in a direction 8 from the beam. 

Measurements are at present in progress which aim to 
refine these results and in particular to determine the 
integrated scattering coefficient. 

(1) Clegg, P.E., Pandya, S.J., Foster, S.A. and Bastin, J-A. 
1972. Proc. Lunar Sci. Conf. 2nd. p. 3035-3045. 
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