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Mercury Exploration Project “BepiColombo”
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“BepiColombo” is a Mercury exploration mission being
jointly planned by Japan and Europe (European Space
Agency, ESA). The Name “BepiColombo” is after Giuseppe
Colombo who was a lItalian scientist, mathematician and
engineer. He showed why Mercury's revolution period and
rotation period is synchronized with 3:2 and proposed orbit
for Mariner-10 to NASA. Bepi is his nickname.

While its presence has been known for a long time,
Mercury still remains to be a mysterious planet. Being quite
close to the sun, a mission to explore the planet suffers from
the harsh thermal condition and the difficult orbit insertion
scheme. Indeed a full scale mission exploring Mercury had
not been planned until recently.

The BepiColombo project is composed of two orbiters,
Mercury Magnetospheric Orbiter (MMO) and Mercury
Planetary Orbiter (MPO). MMO will be developed by JAXA
and will perform observations of magnetic field, Mercury’s
magnetosphere and exosphere. MPO will be developed by ESA
and will observe Mercury’s surface, chemical compositions,
gravity and magnetic field. Through full scale exploration of
the planet and its environment, the origin of the solar
system will also be pursued. MMO and MPO will be
launched by a single Ariane 5 rocket in 2014.
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loration of the mysterious planet, Mercury: Its magnetic environment, origin and evolution

MMO &EMPODFEENIE, Planned Orbits of MMO and MPO

MPOZE : EJH2. 365/, EE400kmx1,5600km
MPO orbit: Cycle: 2.3hours, Altitude: 400kmx1,500km

[ANEJOVKREHE] X MMOEMPOD2HEDRERTKEDFICIEDETT

KEDHHLEZERD
KEROEDARAIICTEICKEF BHKOPOEN3/4DEHDEERRERAETT .
Z ORI KGRIERDRZRSHCT DI EICHDEDDET .
KEWISDHERAZRD
NE-FE(CFEVHIS O K E - HIR(C (& dD D DIF N2
THIECTEZDHAZHFALE T,
KEWSEDFENZRD
RETINRICHDKERTBE DRI BEUEE DAL FEISAVDIRDEFWVZEHFIT D
CENERELEMULE T,

BepiColombo, the two-spacecraft mission to Mercury (MMO and MPO)
Exploring the origin of Mercury

Mercury, the inner-most planet of the solar system, has the peculiar characteristics of having a huge core.
Understanding how this planet formed would contribute to our understanding of the origin of the solar system.
Exploring the origin of the Mercury’s magnetic field

Why do Earth and Mercury have magnetic field while Venus and Mars do not? The planetary magnetism
theme will be explored via high quality measurements.
Exploring the dynamics of the Mercury’s magnetosphere

The peculiar setting of the Mercury’s magnetosphere sets a unique and precious stage in the course of
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MMO orbit: Cycle: 9.3hours, Altitude: 400kmx12,000km

KEDRE NEHBSZHRAITIMPORER (ESA)F.8E
400kmx1,500kmOD @ E% EE] 3 DI U, ik T Bz #7873

the Plasma Universe research.
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Mercury Magnetospheric Orbiter (MMO)

Spin satellite: Exploring the magnetic field, atmosphere,
magnetosphere, and inner heliosphere.

@Measurement of the intrinsic magnetic field
Pursue the origin of the magnetic field via high-quality
measurements.
@Understanding the unique magnetosphere
Contribute to the general framework of magneto-
spheric physics via comparative approach.
@Understanding the surface-derived thin atmosphere
of Mercury
Observe the structure and its temporal variation of the
sodium atmosphere in order to pursue its formation/loss
mechanisms.
@Observing the near-sun heliospheric phenomena
Quantify ultra strong interplanetary shocks that are
not accessible at 1 AU.

MMOICHEE ST NDRIFERRAISEE  Scientific payloads to be loaded on MMO
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Mercury Plasma Particle Experiment
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Electron and ion mass analysis, solar wind ion, high-energy electron/ion, and high
speed neutral particles (Japanese inst.: 9, Foreign inst.: 11)

MGF  HSERIRE
Magnetic Field Investigation
PWI  JSXViKE)BISEAKE

Plasma Wave Investigation

KEWS APHEBE (EM:8tE. 851 :5HE)
Mercury magnetic field / Solar-wind magnetic field (Japanese inst.: 8, Foreign inst.: 5)
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Electric field, plasma waves, radio waves, and electron density/temperature

(Japanese inst.: 8, Foreign inst.:10)
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Mercury Dust Monitor
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Mercury Sodium Atmosphere Spectral Imager
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http://www.isas.jaxa.jp/j/enterp/missions/mmo/
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Dust from Mercury and interplanetary & interstellar space (Japanese inst.: 7, Foreign inst.: 1)
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Sodium atmosphere spectral image (Japanese inst.: 5, Foreign inst.: 1)

Mercury Planetary Orbiter (MPO)

3-axis satellite: Exploring the surface features and composi-
tions, gravity and magnetic fields and the internal structure.

Obtain high quality mapping of the surface features and
compositions of Mercury in order to elucidate its origin and
evolution. With the detailed info of the most inner planet in
hand, pursue the origin of the solar system.

15 _EIF(ESAITED) Launch (by ESA)
KE(TEE. #RIBAME (S>3~ /HARE 1 £5) / Reach Mercury and start observation. (Mission period: 1 year)
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MPO spacecraft (ESA) for studying Mercury’s surface and internal structure
will enter polar orbit at an altitude of “400kmx1,500km”. The MMO
spacecraft (JAXA), for studying magnetic fields and the magnetosphere, will
enter polar orbit at an altitude of “400kmx12,000km” - outside the MPO’s.

JAXADMBE T 5 KEMSERERK (MMO)
(2E8 : 11250ke. FAFKBESE  #40ke)
MMO to be developed by JAXA (Japan)
(Total mass: about 250kg, Payload: about 40kg)
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- Develop heat-resistant technology resistant to harsh, high-heat
environments For example, radiation from Mercury’s surface that may
reach about 430 degrees Celsius.

- Loading cutting-edge sensors co-developed by Japan and Europe.

ESANMEZ T2 KEXREFREH (MPO)
(258 ' 1¥11300kg. HAREES ' $160ke)
MPO to be developed by ESA (Europe)

(Total mass: about 1,300kg, Payload: about 60kg)

http://www.isas.jaxa.jp/e/enterp/missions/mmo/
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Marunouchi Kitaguchi Bldg., 1-6-5 Marunouchi,
= Chiyoda-ku, Tokyo 100-8260, Japan
Phone:+81-3-6266-6400 Fax:+81-3-6266-6910
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JAXA Website

http://www.jaxa.jp/
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JAXA Mail Service
http://www.jaxa.jp/pr/mail
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Institute of Space and Astronautical Science Website
http://www.isas.jaxa.jp/



