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SELENE (Selenological and Engineering Explorer) project started as a joint mission of the former
ISAS (Institute of Space and Astronautical Science) and the former NASDA (National Space
Development Agency: the two organizations were merged into JAXA in 2002) of Japan in 1998.
The launch target is rescheduled for 2006 due to delay of completion of launch vehicle, H-IIA.
The SELENE project is now under a sustained design phase. The flight model components were
manufactured, and the interface tests between the bus-system and the mission instruments were
completed by the end of March 2004. The functional checks and calibration for the flight model
components are being carried out at present. From the beginning of 2005, the final assembly tests
will start.

1. Introduction
SELENE is a Japanese project for lunar exploration, tentatively planned to be launched by HIIA launch vehicle in 2006. The mission objectives
are the global survey of the moon, and to develop
technology for the lunar orbit insertion and spacecraft attitude and orbit control. The global survey of the moon is made for better understanding
the origin and evolution of the moon, measuring
the gravity field, elemental/chemical composition,
etc. It also includes the measurement of lunar and
solar-terrestrial environment, and research on the
possibility of future utilization of the moon. The
Table 1. Main characteristics of SELENE – The main
orbiter.
Size
Mission orbit
Attitude control
Mass

2.1 × 2.1 × 4.8 m (box shape)
100 × 100 km (i = 90◦ )
3-axes controlled
2885 kg
(mission payload: ∼ 300 kg)

SELENE observation period is nominally for one
year.
SELENE consists of one main orbiter and two
sub-satellites, the relay satellite and the VRAD
(VLBI radio source) satellite. The main characteristics of the SELENE are shown in tables 1 and 2.
The schematic drawing of on-orbit configuration of
SELENE is shown in figure 1.
2. Mission profile
The SELENE will be launched by the H-IIA
rocket, and the SELENE spacecraft will be injected
Table 2. Main characteristics of SELENE – The
VRAD satellite and the relay satellite.
Size
Orbit (VRAD sat.)
(Relay sat.)
Attitude control
Mass

0.99 × 0.99 × 0.65 m
(hexagonal shape) each
100 × 800 km (i = 90◦ )
100 × 2400 km (i = 90◦ )
Spin-stabilized
53 kg each
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Figure 1.

On-orbit conﬁguration of SELENE.

Figure 2.

SELENE mission proﬁle.

directly into the lunar transfer orbit (figure 2).
On the way to the Moon, the SELENE can carry
out mid-course manoeuver two times for injectionerror correction. About 5 days after the launch,

the SELENE will reach the Moon. The spacecraft
is first inserted into the elliptical polar orbit of
the moon with apolune at 13,000 km and perilune
at 100 km. The apolune is lowered by 6 times
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Figure 3.
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The SELENE ground system conﬁguration.

Table 3. The mission instruments.
Observation

Instruments and their characteristics

Chemical elements distribution

X-ray Spectrometer
Global mapping of Al, Si, Mg, Fe distribution using 100 cm2 CCD, spatial
resolution 20 km, energy range 0.7–8 keV, 5 µm Be ﬁlm, solar X-ray monitor
Gamma-ray Spectrometer
Global mapping of U, Th, K, major elements distribution using a large
pure Ge crystal of 250 cm3 , spatial resolution 160 km, energy range
0.1–10 MeV

Mineralogical distribution

Spectral Profiler
Continuous spectral proﬁle ranging from 0.4 to 2.6 µm, spectral resolution
6–8 nm, spatial resolution 500 m
Multi-band Imager
UV-VIS-NIR imager, spectral bandwidth ranging from 0.4 to 1.6 µm, 9 bands,
spectral resolution 20–30 nm, spatial resolution 20–60 m

Surface structure

Terrain Camera
High resolution stereo camera, spatial resolution 10 m
Lunar Radar Sounder
Mapping of subsurface structure using active sounding, frequency 5 MHz,
echo observation range 5 km, resolution 100 m, detection of radio waves
(10 kHz–30 MHz) from Sun, Earth, Jupiter, and other planets
Laser Altimeter
Nd:YAG laser altimeter, 100 mJ output power, height resolution 5 m, spatial
resolution 1.6 km with pulse rate 1 Hz, beam divergence 3 mrad

Surface environment

Lunar Magnetometer
Magnetic ﬁeld measurement using ﬂux-gate magnetometer, accuracy 0.5 nT
Plasma Imager
Observation of terrestrial plasma sphere from lunar orbit, XUV to VIS
Charged particle Spectrometer
Measurement of high-energy particles, 1–14 MeV(LPD), 2–240 MeV (HID),
alpha particle detector 4–6.5 MeV
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Table 3. (Continued).
Plasma Analyzer
Charged particle energy and composition measurement, 5 eV/q, 28 keV/q
Radio Science
Detection of the tenuous lunar ionosphere using S and X-band carriers
Imaging

High Definition Television Camera
Movie of the lunar surface and the Earth from the Moon

Gravitational ﬁeld distribution
(the VRAD sat.)

VLBI Radio-Source
Diﬀerential VLBI observation from ground stations, selenodesy and gravimetry, onboard two sub-satellites, 3 S-bands and 1 X-band

Gravitational ﬁeld distribution
(the relay sat.)

Relay Sat. Transponder
Far-side gravimetry using 4-way range rate measurement from the ground
station to the main orbiter via the relay satellite

Figure 4.

SELENE ﬂight model, ﬁrst assembly test in December 2003.
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of orbit manoeuver and finally the main orbiter
reaches the mission orbit at about 100 km altitude.
During these manoeuvers, the relay satellite and
the VRAD satellite are released into their respective orbits (relay sat = 100 km × 2400 km, i = 90◦ ;
VRAD sat = 100 km × 800 km, i = 90◦ ). The mission will be continued for one year, while we anticipate the optional extended mission at a lower orbit.
3. SELENE ground system
configuration
The SELENE ground system configuration is
shown in figure 3. The main orbiter is communicated at S-band by JAXA ground network stations,
NASA deep space network station, Usuda deep
space center, Uchinoura space center. The main
orbiter is communicated at X-band by Usuda deep
space center or Uchinoura space center.
The SOAC (SELENE Operation and Analysis
Center) is the main operation center for SELENE.
At SOAC, SELENE mission operation plans are
made, the health check of the spacecraft status is
examined and the science data are analyzed.
4. SELENE mission instruments
The SELENE mission instruments are categorized
into the following fields:
• Chemical elements distribution
• Mineralogical distribution
• Structure
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• Surface environment
• Imaging
• Gravitational field distribution
A brief description of each mission instruments
is given in table 3.
5. Current status
SELENE is now under a sustained design phase.
The flight model components were manufactured
and tested for their performance individually. The
first assembly test was completed by the end of
March 2004 (figure 4). Especially for the sensitive
sensors, we conducted the microphonic test in the
satellite hanging condition.
Improvement of tracking and control facilities
at the Usuda deep space center will be started
soon. In addition, we are developing the SELENE
Operation and Analysis Center (SOAC) in Sagamihara Campus for their operation, data analysis and
distribution.
6. Conclusions
SELENE mission is the Japanese large-scale lunar
orbiting mission. A variety of instruments onboard
SELENE measures the lunar surface and solarterrestrial environment. These observations will
provide the most comprehensive data set on the
geophysical and geochemical parameters of the
Moon and will be used for studying the lunar origin
and evolution, and future utilization of the Moon.

