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Introduction: BepiColombo is an interdisciplinary 

mission to explore the planet Mercury through a part-

nership between ESA and Japan’s Aerospace Explora-

tion 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 orbiter 

will be launched together on an ARIANE 5. The 

launch is foreseen for July 2014 with arrival in No-

vember 2020. Solar electric propulsion will be used for 

the journey to Mercury [1].   

BepiColombo is Europe’s first mission to Mercury, 

the innermost planet of the Solar System, and ESA’s 

first science mission in collaboration with Japan. The 

MPO scientific payload comprises eleven instru-

ments/instrument packages; the MMO scientific pay-

load consists of five instruments/instrument packages.  

Together, the scientific payload of both spacecraft 

will provide the detailed information necessary to un-

derstand Mercury and its magnetospheric environment 

and to find clues to the origin and evolution of a planet 

close to its parent star. The MPO will focus on a global 

characterization of Mercury through the investigation 

of its interior, surface, exosphere and magnetosphere. 

In addition, it will be testing Einstein’s theory of gen-

eral relativity. Major effort was put into optimizing the 

scientific return by defining the payload complement 

such that individual measurements can be interrelated 

and complement each other. The MMO, under the re-

sponsibility of the Japan Aerospace Exploration 

Agency (ISAS/JAXA), will study the magnetosphere 

and the environment around the planet.  

 

 
Fig:1 The MPO and MMO in Mercury orbit [1] 

The BepiColombo mission will complement the 

work of NASA’s MESSENGER mission [2] by pro-

viding a highly accurate and comprehensive set of ob-

servations of Mercury. The mission has been named in 

honor of Giuseppe (Bepi) Colombo (1920–1984), who 

was a brilliant Italian mathematician, who made many 

contributions to planetary research, celestial mechan-

ics, including the development of new space flight 

concepts. He is well known for explaining that Mer-

cury rotates three times about its axis while it com-

pletes two orbits around the Sun. He also proposed to 

NASA an interplanetary trajectory for Mariner 10 us-

ing gravity assist that allowed more Mercury flybys 

(1974–1975). 

 

 
Table 1 BepiColombo Scientific Instruments [1] 

 

Objectives: BepiColombo will study and under-

stand the composition, geophysics, atmosphere, mag-

netosphere and history of Mercury, the least explored 

planet in the inner Solar System. In particular, the mis-

sion objectives are:  

• to understand why Mercury's density is mark-

edly higher than that of all other terrestrial planets, 

Moon included  

• to understand and determine the status of the 

core of Mercury, and if the planet is still tectonically 

active today 

• to understand why such a small planet pos-

sesses an intrinsic magnetic field, while Venus, Mars 

and the Moon do not have any, and investigate if Mer-

cury's magnetized environment is characterized by 
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features reminiscent of the aurorae, radiation belts and 

magnetospheric sub-storms observed at Earth 

• to understand why spectroscopic observations 

not reveal the presence of any iron, while this element 

is supposedly the major constituent of the planet 

• to investigate if the permanently shadowed 

craters of the Polar Regions contain sulphur or water 

ice 

• to observe the yet unseen hemisphere of Mer-

cury 

• to study the production mechanisms of the 

exosphere and to understand the inter-action between 

planetary magnetic field and the solar wind in the ab-

sence of an ionosphere 

• to obtain new clues about the composition of 

the primordial solar nebula and about the formation of 

the solar system 

• to test general relativity with improved accu-

racy, taking advantage of the proximity of the Sun. 

Since and considering that the advance Mercury's peri-

helion was explained in terms of relativistic space-time 

curvature. 

 In addition, 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. The fore-

seen orbits of the MPO and MMO will allow close 

encounters of the two spacecrafts throughout the mis-

sion. Such intervals are very important for the inter-

calibration of similar instruments on the two space-

craft. They also provide very scientifically valuable 

intervals to collect multi-point measurements in an 

environment where both spatial and temporal scales 

can be very short.  

BepiColombo and MESSENGER: There are sig-

nificant and mutually beneficial synergies between the 

BepiColombo and MESSENGER missions. For that 

reason there is an intensive co-operation between the 

two missions, which will hopefully result in an overall 

science return that greatly exceeds the sum of the sci-

entific returns from each mission without such com-

munication and co-operation. Similar payloads on 

BepiColombo [1] and MESSENGER [2] are a desir-

able feature and generate significant complementary 

and synergy issues between the two missions. In addi-

tion, MESSENGER and MPO will fly only a few times 

over a given region and early MESSENGER inputs 

will be particularly useful in planning the operations of 

MPO. Using MESSENGER as a pathfinder will enable 

MPO to focus on targets of interest first identified by 

the NASA spacecraft. This will increase the scientific 

value of the data returned by BepiColombo, by making 

an optimal use of its enhanced surface coverage, spa-

tial resolution, integration time and telemetry capabil-

ity. 

Mission Characteristics: Upon arrival at Mercury 

a period of approximately 1 month has been allocated 

for instrument and spacecraft commissioning. The 

Nominal Science Mission of BepiColombo will cover 

1 Terrestrial year and be divided into 2 six-month 

phases, tentatively called the global mapping and tar-

get mapping phases. The operation of the spacecraft’s 

instruments during these two periods will be described 

in advance in a detailed self-consistent science activity 

plan, a so-called living document, that will be continu-

ally updated as information and experience are gained 

on the efficient execution of the BepiColombo mis-

sion.  

This paper gives an in-depth overview of BepiCo-

lombo spacecraft composite and the mission profile. It 

describes the suite of scientific instruments on board of 

the two BepiColombo spacecraft and the science goals 

of the mission. 
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