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Introduction:  Over  the  last  decades,  optical
studies  of  the  Moon  were  marked  not  only  by
obtaining a huge amount of new data, but also by
developing new approaches to analyzing these data
and new methods of lunar remote sensing [1]. We
here consider four such novelties of lunar optics. 

Novelty 1: Phase-ratio technique:  Phase-ratio
(PR)  imagery  implies  dividing  reflectance  images
acquired at 2 different phase angle after co-registra-
tion using the rubber-sheet method [2]. The PR im-
agery shows features associated with structure per-
turbations of the lunar surface. In particular, gas jets
from rocket engines produced such features around
lunar  landing sites.  This  allowed us  to  resolve  an
enigma related to the landing sites of the Luna-23
and Luna-24 probes [3], showing that these two sites
are confused. 
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Figure 1. The landing sites of Luna-24 (a) and Luna-23 (b)
supposed earlier (see dark arrows). The PRs (74º/42º) and
(71º/39º) are shown, respectively, in (a) and (b). LROC

NAC data are used with a resolution of about 1 m. Bright
areas correspond to smoother surface. 

Novelty  2:  Compensation  for  topography.  A
PR image characterizes the phase-function slope if
the local azimuth and incident angles are almost the
same  for  the  brightness-image  components,  other-
wise the topography effect blots the PR distribution.
In Fig. 2a,b we show PR images of a fresh crater
with a resolution of about 1 m (LROC NAC) before
(a) and after (b) compensation for the topography ef-
fect, which we carried out with a photometric func-
tion in which the local photometric angles are cor-
rected using a Digital Elevation Model of the same
resolution. The DEM is a by-product of the co-regis-
tration with the rubber-sheet method. 
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Figure 2. Phase-ratio (63º/30º) images (before (a) and after
(b) topography corrections) of a fresh crater that appeared 
on September 11, 2013. Dark areas show rougher surface. 

Novelty 3: Polarimetry: Lunar polarimetry sug-
gests  independent  information  about  the  lunar  re-
golith. Linear polarization degree can be mapped at
different wavelengths and phase angles [3-5]. Polari-
metric characteristics are related to the structure pa-

rameters of the surface, e.g., the average size of re-
golith particles. In Fig.3 we show results of polariza-
tion imagery of the western portion of the lunar disk
near  the  polarization  minimum,  Pmin.  Bright  areas,
e.g., the Reiner Gamma formation may correspond
to the fine regolith. 

Figure 3. A distribution of polarization degree Pmin for the
western portion of the lunar disk in green light. 

Novelty 4: Chandrayaan-1 M3 spectrometry.
The  spectrometer  Chandrayaan-1  M3 suggests
unique  data  allowing  estimations  of  the  lunar
surface composition including compounds OH/H2O
[6].  The  data  are  images  acquired  with  a  spatial
resolution  of  about  140  m in  85  narrow  spectral
bands  in  the  range  0.5–3.0  m  [6].  Because  of
technical problems, the M3 final data are burdened
with a chaotic system of stripes that can be seen in
Fig.  4a,  which  shows  a  distribution  of  the  color-
ratio С(950/750 nm) in the scene comprising a part
of the northwestern side of Plateau Aristarchus. The
vertical stripes dramatically spoil the image. Fig. 4b
shows a spatial spectrum of the image shown in Fig.
4a [7]. The frequencies of stripe is seen in Fig. 4b as
horizontal lines. We rejected the frequencies inside
the red boxes and then perform the inverse Fourier
transformation. Now the color-ratio can be used for
quantitative analyses of the regolith composition. 
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Figure 4. (a) and (c) show С(950/750  nm) images before
and after filtration of the Fourier spectrum (b). 

Conclusion:  We see several prospective direc-
tions of developments of lunar optics: (1) the phase-
ratio technique in combination with the simultane-
ous construction of a topography model; (2) the po-
larimetric  mapping  at  different  phase  angles  and
spectral bands; (3) using Fourier filtration as a nec-
essary step in analyses of Chandrayaan-1 M3 data. 
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