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Introduction: One scientific goal of the AMIE 

experiment to fly onboard the SMART-1 mission 
(ESA) is to investigate, at low polar orbit, the regolith 
surface layer in different regions of the Moon. The 
AMIE camera will observe the surface in nadir direc-
tion within a large phase angle interval, thus provid-
ing photometry investigation of selected regions. The 
view is taken here that information retrieved from the 
local surface photometric behaviour of the Moon 
could be used for guiding the remote sensing analyses 
of specific morphological targets. The peculiarity of 
the photometric method is that gives information con-
cerning structure of the lunar surface in meter-scale 
(boulders, debris etc.). 

Photometric Analysis of Lunar Features: The 
average structure of the lunar surface consists in a 
porous upper layer with various small fragments. 
Reflecting properties of this layer gives the uniform 
shape of photometric function. The average inte-
grated lunar indicatrix [1] was used as a background 
photometric model. Taken as a reference, it permits to 
intercompare in a uniform system the shape of the 
phase function of different areas located at different 
longitude and latitude on the Moon. The Saari and 
Shorthill catalogue [2] data were used as observed 
phase functions.  If the observed surface is repre-
sented by significant fields of ejecta materials, with 
many fragments of rocks,  a shadow-hiding  mecha-
nism  is involved, showing  up at low phase angles. 

Figure 1a. The diagram shows comparison of ob-
served phase function for spot number 125 from cata-
logue [2] and simulation on the base of  the average 
integrated lunar indicatrix [1] for the spot. 

 

 
 Thus, the fast decrease of the brightness in the 
phase function curve should reveal the presence of 
fragments on the surface. Both kinds of photometric 
functions were converted to symmetric form. Fig. 1a 
shows the phase function curves of the spot number 
125 from catalogue [2] as example. The fast de-
creasing of the brightness on the observed phase 
function curve is the clear sign of the existence of 
the fragment field. The Clementine image shown in 
Figure 1b confirms this conclusion.  
 

             
 

Figure 1b. Image of the area of spot number 125. The 
type of visible relief conjectures the existence of 
ejecta terrain. 
 

Photometric Parameter of Roughness: The great 
difference between the modelled and observed phase 
functions for phase angle in range  about 18o demon-
strates a high degree of  the surface roughness. So the 
value of this difference of intensities ∆I may be used 
as a photometric parameter of the surface roughness. 
Mechanism of the conversation of phase function  into 
symmetrical form lets to obtain the close to the true 
value of the opposition surge in each case: both branch 
of the curve (before fullmoon and after fullmonn) can 
be joined exactly if the zero phase peak corresponds to 
individual photometrical function for the selected for-
mation. The opposition surge of standard photometric 
function is constant value and it in the range of phase 
angles from 2 to 0° is 9.5%  [3]. From Clementine data 
the brightness of the selected lunar objects may in-
creases more than 40% between phase angles of 4° 
and 0° [4]. The combination of both branches can be 
served as control of the accuracy of the photometric 
roughness parameter  ∆I.  In summary, the accuracy of 
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the standard photometric function in selected interval 
of phase angles (~18°) describes the following values: 
σn-1 = 0.0070, σn = 0.0067,  mean error δ∆I = 0.010,   
or   1.57% from measured value. The accuracy of the 
observation photometric function and photometric 
parameter of roughness describes the following val-
ues: σn-1 = 0.014, σn =  0.013,   mean error δ∆I = 0.014, 
or   2.95%  from measured value. 

Photometric Parameter and Fragmental Debris: 
The size-frequency distribution of the resolvable 
fragments on the lunar surface at the spacecraft land-
ing sites was used to estimate influence of the number 
of particles per unit area on the value of photometric 
parameter. The greatest number of large fragments 
was observed at the Surveyor VII site (Fig. 2a). Dia-
gram in  Figure 2b  shows  the phase  functions  corre- 

 

         
Figure 2a. Mosaic of narrow-angle Surveyor VII pic-
tures (fragment) [5]. 
 
sponding the photometric characteristics of the area. 
The value of photometric parameter derived from 
comparison of observed and standard phase functions 
is great. The dependence of photometric parameter on 

Figure 2b. Phase function of the Surveyor VII land-
ing site. 

the fragmental debris size-frequency was examined 
in terms of statistic data for a number of landing 
sites (Surveyor I, III, V, VI, VII, Lunokhod 1 and 2, 
Apollo 11 and 12), and an area in Sinus Media (Lu - 
nar Orbiter II high resolution pictures) [6 – 11]. The 
data were extrapolated to value of block size 4 m. In 
this case a good correlation (0.815) between the 
local size-frequency distribution of fragments and 
photometric parameter of roughness is observed 

(Figure 3).  Similar  photometric investigations con - 
Figure 3. Comparison of the local cumulative num-
ber of particles N per 104 m2 and photometric rough-
ness parameter ∆I. 
 
ducted by AMIE/SMART-1 for a few lunar regions 
would be an interesting and useful task. 
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