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Introduction:  Japan Aerospace Exploration 

Agency (JAXA) launched a lunar orbiter Kaguya 
(SELENE) in September 2007 and the spacecraft was 
successfully put into orbit around the Moon in October. 
It observed the Moon for one year and a half with 14 
instruments and a couple of small satellites. Kaguya as 
well as other recent remote sensing missions have 
served various types of high precision and high-
resolution lunar surface maps, such as chemical abun-
dance, topography, mineral, magnetic field and gravity 
field. The next main science target is to research radial 
variation of the lunar interior by both geological and 
geophysical methods. 

In the technological point of view, Kaguya demon-
strate Japanese technologies for the future lunar explo-
ration such as lunar orbit insertion, Moon-pointing 
attitude control, observation instruments, or communi-
cation relay. As the next step of the planetary explora-
tion, a lunar lander SELENE-II is planed as a natural 
result [1], [2]. It lands on the Moon surface and per-
forms in-situ scientific observation, environment in-
vestigation, and research for future lunar utilization. At 
the same time, it demonstrates some key technologies 
for lunar and planetary exploration such as precise and 
safe landing, surface mobility and night survival tech-
nologies. 

Mission definition review of SELENE-II has com-
pleted in the spring of 2007 and conceptual design of 
the spacecraft is now under study, that is, the project is 
in phase A. Presently, priority of the missions, candi-
dates of instruments, and the requirement for the 
spacecraft system are discussed considering realistic 
weight, power, cost, and development schedule. In this 
paper, scientific objectives and mission instruments 
study strategy are described. Present status and future 
plan are also reported. 

Scientific significance of the Moon exploration 
and Scientific concepts of SELENE-2:  In the last 
stage of the Solar system formation model, a few tens 
of Moon-to-Mars-size planetary embryos collide to 
form the planets. One of these ‘giant impact’ probably 
led to the formation of Earth’s Moon. (e.g., [3]). 
Therefore, understanding the Moon-forming giant im-
pact will shed fresh light on that stage.  

The Moon started its evolution from planetary-
scale melting as well as the Earth and other terrestrial 
planets but ended it relatively early. In addition, the 
Moon has no atmosphere, no plate tectonics, no vol-
canism and lack in water so that weathering process is 

very limited compared to the Earth, Mars, or Venus. 
Due to this fact the Moon retain initial stage of plane-
tary differentiation. Knowing the origin and evolution 
of the moon holds key to understand Earth-Moon sys-
tem and initial planetary differentiation of terrestrial 
planets.  

The main scientific concept of the SELENE-2 is 
•  Investigating radial variations of structure 
and chemical composition, hopefully, to the 
center of the Moon by both in-situ geophysical 
and geological measurements, 
• Proceeding the first step of astronomical ob-
servations by using lunar unique environment 
from the viewpoint of future utilization of the 
Moon. 

However, technical demonstration of the soft-
landing onto the Moon is prior to the science require-
ment so that landing site (nearside and mid-latitude), 
mission life, etc., may not be sufficient to the science 
requirements. An example of system configuration is 
shown in Table 1. Under these conditions, science sce-
nario is studied to realize the above concepts. 

Current Status:  After the mission definition re-
view of SELENE-2 in 2007, a science mission team 
has been actively working to maximize the science 
gain taking the satellite system and instruments feasi-
bility into account. Because of severe environmental 
conditions on the surface of the Moon, we carefully 
examine problems to be solved for each instrument. 
Especially, we regard measurement abilities of each 
instruments under sever temperature condition on the 
Moon as important and obtained a clear aspect of the 
thermal design of each instrument. At present, six in-
struments of 11 candidates were selected as “prior in-
struments” judging from both technical readiness and 
science significance. In addition, several instruments 
for future utilization and for outreach use have been 
also developed progressively.  

The candidate instruments are summarized below 
(the prior instruments is underlined). 

• Geophysical investigation which could not be 
realized by the Kaguya and other remote-sensing 
missions:  
 Broadband seismometer, Heat flow probe, Geo-
detic observation instruments (corner cube reflec-
tor for laser ranging, two differential VLBI radio 
source, one is on the Moon surface and the other 
is aboard the orbiter), magnetic field observation 
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on the Moon surface and the orbit around the 
Moon, 
• In-situ geological investigation to make sam-
ple analysis at the landing site: 
 Three multiband cameras (visible to near infra-
red, each has the different target spatial scale), 
Gamma-ray spectrometry, 
• Astronomical observations, which utilize the 
lunar unique environment to promote future pro-
gram: 
 A moon-earth baseline space VLBI for Jovian 
radio wave observation, Dust counter in the de-
bris-less environment. 

The present status of these selections is tentative and 
the final selection will be made before SDR (System 
Definition Review). 

The science achievement is obviously dependent 
on the landing site. The landing site selection has been 
aggressively discussed by the ‘SELENE-2 Landing 
Site Research Board’ (led by K. Saiki, Osaka Univ., 
JAPAN), which was established in May 2010 as one of 
sub-teams of JAXA SELENE-2 pre-project team.  The 
first draft of the result will be reported by this spring.  

As of now, SELENE-II mission team is elaborating 
a realistic proposal from the viewpoints of both tech-
nological readiness and severe financial condition. We 
also introduce our strategy and perspectives to over-
come these difficult problems to be solved. 
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Figure 1 Example of artist drawing of a lander 
and a rover 

 
 

Item Specification 
Launcher H-IIA Rocket (TBD) 
Launch date Middle of 2010s 
Mission Duration More than 2 weeks 
Mass Lander: 1ton (Dry)(TBD) 

Rover: 100 kg (TBD) 
Orbiter: 100 kg (TBD) 

Landing site Nearside, mid-latitude  
Table 1 An example of SELENE-2 system con-
figuration. The scientific scenario shown in this 
paper is based on this configuration. 
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