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Introduction: This paper describes the results of 

selection of targets for the IR spectrometer SIR. It is a 
part of the payload of ESA’s SMART-1 mission to the 
Moon [2] launched on September 27, 2003 and ex-
pected to arrive to its destination in spring 2005 (Fig. 
1). The circum-lunar orbit of SMART-1 is planned to 
be a polar, elliptical, with a varying 300 to 2,000 km 
altitude of the pericenter and 8,000 to10,000 km alti-
tude of the apocenter, which might be lowered depend-
ing on the remaining fuel. 

 

 
Fig. 1. The artist concept of SMART-1 on lunar orbit, 
courtesy of ESA. 

The SIR is able to detect the wavelengths between 
0.94 to 2.40 µm with the 6-nm spectral resolution. Its 
field of view is 1.11 mrad that provides a spatial reso-
lution 310 m  from an  altitude of 300 km [3]. SIR will 
measure spectra with integration times, which may vary 
from 1 to 528 milliseconds and accumulate up to 
100,000 spectra in the spacecraft mass memory. The 
nominal measuring mode of SIR is a nadir looking one. 
In addition, the spacecraft can point SIR (together with 
the other instruments) to selected targets and maintain 
the target direction for a time period of up to10 s. 

The targets: Targets for SIR have been selected 
taking in mind vital problems of lunar science and 
abilities of SIR to progress in their solution. The tar-
gets are grouped to cover the five research projects: 

1) Study of lateral compositional variations of lu-
nar mare and highland materials. This topic will es-
sentially be covered in the nadir tracking regime of the 
observations via posteriori analysis of the acquired 
data. 

2) Study of vertical zonality of the lunar crust will 
be done through studies of craters of different size [5], 
from relatively small (3-20 km) craters to giant (hun-

dreds to thousands of kilometers) basins. A fulfillment 
of this project requires both nadir tracking (basins and 
small craters) and multiple off-nadir pointing as well as 
off-nadir fixed tracking (large craters and basins). For 
this project 62 impact craters 60-190 km in diameter 
and 18 basins were selected as targets (Fig. 2). 

3) Study of space weathering effects. This project 
does not require off-nadir targeting and will be full-
filled partly through the posteriory analysis of the na-
dir-looking observation data and partly as a by-product 
of other projects. 

4) Search for spectral signatures of ices at the lu-
nar poles. The challenging search of spectral signa-
tures of water ice and/or chemically bound water [4] 
will take place over both poles (Fig. 3). The suggested 
targets are permanently shadowed floors of craters 
whose rims geometry is favorable for an illumination 
of the floor by multiply scattered light. All suggested 
targets are in the areas where the Lunar Prospector 
neutron spectrometer measured an increased abun-
dance of hydrogen [1]. To accomplish the goals of this 
project one needs to track the selected positions for 
several seconds so that a higher signal to noise values 
can be reached to identify faint signatures. 

5) Study of targets of special significance (Fig. 4): 
the Apollo and Luna landing sites as ground truth for 
remote sensing (9 sites), albedo features called swirls 
which are possible imprints of cometary impacts (4 
sites), pyroclastic deposits (20 sites), areas of very 
young volcanism (3 sites), landforms probably formed 
by nonbasaltic volcanism (6 targets in 3 sites) and 
some areas of the South Pole-Aitken basin, the largest 
documented basin on the Moon (4 sites). 

Summary:  For the nominal observation period 
(180 days) the spacecraft will make about 300 circum-
lunar orbits. We suggest that about 50% of the obser-
vation time the spacecraft shall work in the regime of 
nadir tracking. In total we selected about 130 targets 
which demand off-nadir pointing and off-nadir fixed 
tracking. This is less than 1 target per orbit and would 
leave sufficient observation time for other scientific 
observations. 

References: [1] Feldman W. et al. (2000) JGR, 105, E2, 
4175-4195. [2] Foing B. et al. (2001) EMP, 85-86, 523–531. 
[3] Keller H. U. et al. (2001) EMP., 85-86, 545-545. 
[4] Starukhina L. V. (2001) JGR, 106, E7, 14,701–14,710. 
[5] Thompkins S. & Pieters C. M. (1999) MPS, 34, 25-41.

Lunar and Planetary Science XXXV (2004) 1061.pdf



 

 
Fig. 2. Craters (stars) and basins (solid white lines) selected as targets; parallel lines show orbit-to-orbit spacing. 
 

 
Fig. 3. Targets selected to search ice at the poles shown on the neutron flux map (red is high flux, blue is low) [1]. 
 

 
Fig. 4. Targets of special interest: A – Apollo and L – Luna sites; S – swirls; Y – young mare basalts; N – nonmare 
volcanics; P – polar ice; PC – pyroclastic deposits; SPA – South Pole-Aitken targets. 
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