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Introduction:  BepiColombo is an interdiscipli-

nary mission to explore the planet Mercury through a 
partnership between ESA and Japan’s Aerospace Ex-
ploration Agency (JAXA). From their dedicated orbits 
two spacecrafts, the Mercury Planetary Orbiter (MPO) 
and the Mercury Magnetospheric Orbiter (MMO), will 
be studying the planet and its environment. Both orbit-
er will be launched together on an ARIANE V. The 
launch is foreseen for August 2015 with arrival in early  
2022. Solar electric propulsion will be used for the 
journey to Mercury.   

 
Overview: Mercury is small compared to the 

Earth, with a diameter of only 4,878 km. It orbits the 
Sun in an elliptic orbit between 0.3 and 0.47 AU from 
the Sun. Mercury is difficult to observe from the Earth, 
due to its close proximity to the very bright Sun. For 
an in-depth study of the planet and its environment, it 
is therefore necessary to operate a spacecraft equipped 
with scientific instrumentation around the planet. 
However the thermal and radiation environment close 
to the Sun and close to the hottest planet in the solar 
system is extremely aggressive, which makes this mis-
sion technically very challenging. 

The mission has been named in honour of the Italian 
mathematician Giuseppe (Bepi) Colombo (1920–
1984), who   made many contributions to planetary 
research, celestial mechanics, including the 
development of new space flight concepts. He is well 
known for explaining that Mercury rotates three times 
about its axis while it completes two orbits around the 
Sun.   

The BepiColombo mission will provide a rare 
opportunity to collect multi-point measurements in a 
planetary environment. This will be particularly 
important at Mercury because of short temporal and 
spatial scales in the Mercury’s environment. It is 
foreseen that the orbits of MPO and MMO are selected 
in a way to allow close encounters of the two 
spacecrafts throughout the mission. Such intervals are 
very important for the inter-calibration of similar 
instruments on the two spacecraft. They also provide 
scientifically valuable intervals to collect multi-point 
measurements in an environment where both spatial 
and temporal scales can be very short.  

 . 

The Mercury Planetary Orbiter MPO: The 
BepiColombo Mercury Planetary Orbiter accommo-
dates eleven scientific instruments (Table 1).  The 
MPO is designed to take scientific measurements in all 
parts of the orbit throughout the Mercury year, imply-
ing that most of the apertures of the remote sensing 
instruments are continuously nadir pointing. As a con-
sequence, five out of six spacecraft faces may be illu-
minated by the Sun at some point. This leaves only one 
spacecraft side for a radiator to dump excess heat into 
space and to avoid solar exposure of the radiator. The 
heat load is tremendous: at the perihelion sub-solar 
point it is 14  kW/m2 from the Sun and 6  kW/m2 from 
Mercury.  

 
The Mercury Magnetospheric Orbiter MMO: 

The BepiColombo Mercury Magnetospheric Orbiter is 
a spin-stabilized spacecraft after it is separated from 
the MPO following the Mercury orbit insertion. The 
MMO is optimized for in situ plasma and electromag-
netic fields and waves measurements in Mercury orbit. 
The nominal spin rate is 15  rpm (spin period of 4  s) 
due to the scientific requirements. The spin axis is 
pointed nearly perpendicular to the Mercury orbital 
plane. The MMO total mass is about 270  kg including 
N2 gas for attitude control. The external appearance 
has an octagonal shape, which can be surrounded by a 
1.8  m diameter circle. The height of the side panel is 
0.9 m, whose upper portion is covered to 50  % by solar 
cells and to 50  % by optical solar reflectors (OSR). For 
the HGA (high gain antenna), a helical array antenna 
of 80 cm diameter excited by the radial line is mounted 
on top of MMO. The HGA is pointed toward the Earth. 
The scientific instruments are allocated on the upper 
and lower deck. The four deployment units of electric 
probe antennas for Plasma Wave Instrument sensors 
are installed on the lower side of the bottom deck. 

 
Spacecraft Testing: In order to ensure the science 

and technical performance of the spacecraft intense on-
ground testing has to be performed.  The environment 
around Mercury imposes strong requirements on the 
spacecraft design, particularly to all elements that are 
exposed to Sun and Mercury, such as the solar array, 
mechanisms, antennas, multi-layer insulation, thermal 
coatings and radiator.   

Recently, Thermal Structural Models (STM) of the two 
BepiColombo spacecraft have been tested in ESA’s 
Large Space Simulator capable of reproducing 
Mercury’s thermal environment. Both MMO and MPO 
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