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As it is stated in Russian Federal Space Program, the
priority task for the first mission with lunar rover is the
study of frozen volatiles in the Moon polar regions. The
Moon spin axis is nearly perpendicular to the ecliptic
plane (inclination I=1°32'47″±24″ [1]) so the topographic
depressions near lunar poles, e.g. floors of impact craters,
are permanently shadowed, and on contrary, the topographic highs should be permanently illuminated. Permanently shadowed depressions have a very low-temperature
environment (<90 K [2]) that is a potential reservoir for
accumulation of water ice and ices of other volatiles provided by collisions with the Moon of asteroidal and cometary bodies [3]. Suggestions on lunar ices were recently
strengthened by anomalously low neutron flux (interpreted
as signature of hydrogen) detected in lunar polar regions
by the Lunar Prospector neutron spectrometer [4]. The
popular models of volatile concentration at the permanent
shadowed sites assume presence of small ice particles
overlaying by or mixing with non-icy regolith particles
[e.g., 5]. There is, however, an alternative hypothesis
suggesting that anomalously low neutron flux in polar
areas is due not to presence of hydrogen-containing ices
but to protons of solar wind captured by regolith and accumulated in rather large amounts in these cold places [6].
Landing sites should correspond to the following requirements: 1) they should be in the zone of direct radio
communication from Earth, so on lunar near side; 2) the
landing site should be the 15×30 km ellipse oriented by its
long axis along local meridian; 3) the surface within the
ellipse should be relative smooth with slopes on the base
of a few meters and larger not exceeding 10°-15°; 4) the
landing site should be illuminated either permanently or
during the most part of a lunation; 5) the permanently
shadowed areas, where are expected high volatile abundances, should be close to the boundaries of landing ellipse and they should be accessible for the rover.
Below we describe several landing sites corresponding, fully or partly, to these mentioned requirements. As
sites of the highest priority, we selected one site on the
North Pole and two sites on the South Pole. As back-up
versions, considered if for some reasons mission to polar
regions will be found impossible, we suggest the landing
site in the 90-km crater Copernicus on near side and two
sites in the central part of the South Pole - Aitken (SPA)
basin on far side.
The North Pole: The landing site #1 is at the floor of
the 80-km crater Peary (Fig. 1). The landing ellipse centre
is at 88.1°N, 8.6°W. Degree of illumination of the landing
ellipse, except its southern part, during the summer period,
is within the range of 50-75% [7, 8]. On the area about 5%
of the landing ellipse the illumination is reaching 75-95%
of the time. The illumination in the southern part of ellipse
is less than 50 %. The southern border of the ellipse, is in
the permanently dark area with high volatile abundances
(~1 wt.% of water-equivalent hydrogen abundances) [9].
This area is proposed as the high priority object of the
mission research.
The South Pole: In the South Pole region we suggest
two landing sites: #2 (88.5°S, 297°E), and #3 (87.2°S,

68°E) (Fig. 2). The site #2 is on the rim of crater de Gerlache. Degree of illumination of landing site is high, and
even during the winter period on the highest sites reaches
70% [8] (Fig. 3). The minimum illumination of a site does
not fall below 20%. Permanent shadowed areas are in
small craters to the east from the landing ellipse and on the
floor of de Gerlache Crater to the west from the ellipse
[10].The site #2 is in a zone of the maximum hydrogen
concentration of the South Pole are [11]. Objects of the
study are permanently shadowed areas in small craters to
the east of the landing ellipse.
The site #3 is between the craters Shoemaker and
Faustini (Fig. 2). Degree of illumination of the landing
site, apparently, low and during the winter period varies
within 1-20 % [8]. Permanent shadowed areas are in small
craters to the north from the ellipse and at the floors of
Shoemaker and Faustini craters. The site #3 is also in a
zone of the maximum hydrogen abundances of the South
Pole area [11]. Objects of the study are permanently shadowed areas in small craters to the north from the ellipse
and inside Faustini crater.
Copernicus Crater: The 93-km crater Copernicus is
in the equatorial zone of lunar near side. The landing site
#4 (10°N, 20°20'W) is on the floor of the crater to the
north from its central peaks (Fig. 4). Objects of the are the
foot areas of the crater central peaks.
The South Pole – Aitken basin: Here are suggested
two landing sites: #5 (54°S, 170°12'W) and #6 (58°S,
162°12'W). The site #5 is in the Olivine Hill area (Fig. 5),
which dominates over surrounding area by ~ 750 m. Objects of research are materials of Olivine Hill (olivine gabbro?) [11]. The site #6 is at floor of Bose Crater (Fig. 6).
Objects of research are: central peak (norite?), ejecta from
fresh small crater in the western part of Bose Crater (norite?), and ejecta from a fresh small crater in the northwestern part of Bose Crater rim (gabbro, norite?) [12].
Selection for concrete date of launch: Considering
that mission will be in October 2012, two landing sites
have been selected, both in the South Pole region: #3 (basic), and #2 (back-up). The future analysis of the data
acquired by the Chandrayan-1 Terrain Mapping Camera,
Lunar Laser ranging Instrument and Mini-SAR, which are
expected to be provided by Indian side, as well as analysis
of results of ongoing studies by Lunar Reconnaissance
Orbiter, especially by its collimated Lunar Exploration
Neutron Detector, which should provide the 5 km spatial
resolution, may lead to changes of the site locations and
their priorities.
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Figure 1. Topographic map of the North Pole of the Moon ac-

Figure 2. Topographic map of the South Pole of the Moon ac-

cording to the Kaguya mission data [13]. The landing site #1 in
Peary crater is shown by an ellipse of 15×30 km in size.

cording to the Kaguya mision data [13]. The landing site #2 and
#3 are shown by an ellipse of 15×30 km in size. dG – de Gerlache
Crater, Sh - Shoemaker Crater , Fa - Faustini Crater S - Shackleton
Crater.

Figure 3. Quantitative illumination map of the lunar South polar
region during the winter period [8]. The area, for which the data
are available, is outlined by yellow. There are no data around a
duplicating landing site #3. The landing sites are shown by ellipses of 15×30 km in size.

Figure 5. The multispectral image of area of landing site #5 in
the Olivine Hill region within the South Pole-Aitken basin. The
landing site #5 is shown by an ellipse of 15×30 km in size. Height
of Olivine Hill is shown by a dashed line. Image taken by the
Clementine spacecraft.

Figure 4. Copernicus Crater. The landing site #4 is shown by an
ellipse of 15×30 km in size. Image taken by the Lunar Orbiter 4.

Figure 6. The multispectral image of area of of landing site #6 in
the Boos Crater within the South Pole-Aitken basin. The landing
site #5 is shown by an ellipse of 15×30 km in size. Image taken by
the Clementine spacecraft.

