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2 INTRODUCTION

CONTENT

BepiColombo — a joint ESA-JAXA mission to Mercury — is
scheduled to launch aboard an Ariane 5 from Europe’s Spaceport
in Kourou, French Guiana at 01:45 GMT on 20 October 2018.

BepiColombo is the first European mission to Mercury, the
smallest and least explored planet in the inner Solar System.
It is the first Mercury mission to send two spacecraft to make
complementary measurements of the planet’s dynamic
environment at the same time.

It will build on the discoveries and questions raised by NASA's
Messenger mission, which orbited the planet between 2011 and
2015, to provide the best understanding to date of the Solar
System’s innermost planet. BepiColombo will deliver information
about solar system evolution in general — not just about our
own, but regarding how planets orbiting close to their stars in
exoplanet systems form and evolve, too.

The mission comprises two science orbiters: ESA's Mercury
Planetary Orbiter (MPO) and JAXA's Mercury Magnetospheric
Orbiter (MMQ). The ESA-built Mercury Transfer Module (MTM])
will carry the orbiters to Mercury using a combination of solar
electric propulsion and gravity assist flybys. Over seven years,
the mission will make one flyby of Earth, two at Venus, and six
at Mercury. The orbiters will be able to operate some of their
instruments during the cruise phase, affording unique opportunities
to collect scientifically valuable data at Venus, for example.

A big challenge for the mission is the Sun’'s enormous gravity,
which makes it difficult to place a spacecraft into a stable orbit
around Mercury — even more energy Is needed than sending

a mission to Pluto. After launch, and having escaped the ‘gravity
well' of Earth, BepiColombo has to constantly brake against the
gravitational pull of the Sun. Ion thrusters on the MTM will

provide the needed low thrust over long durations of the cruise
phase. The ion thruster technology was demonstrated previously
In ESA's GOCE mission to study Earth's gravity and in the SMART-1
mission to the Moon.

The high solar intensity experienced during the journey and
operations at Mercury also demanded new technologies and
materials to be developed, such as high-temperature coatings
and multi-layered insulation, a radiator for the MPO, and a novel
spin-technique for MMQ, to avoid overheating. During the cruise
phase, however, it will not be spinning, so it is protected by a
sunshield. Many of the technologies developed for operating
BepiColombo in extreme temperature conditions, both hot and
cold, are relevant for future missions such as ESA's upcoming
Solar Orbiter and Jupiter Icy moons Explorer (Juice).

Why “BepiColombo™?

The mission is named after the Italian mathematician and
engineer Giuseppe (Bepi) Colombo (1920—-84). He is known for
explaining Mercury's peculiar characteristic of rotating about its
own axis three times in every two orbits of the Sun. He also
proposed to NASA the interplanetary trajectories that would allow
Mariner 10 multiple Mercury flybys, by using gravity assists at
Venus for the first time.

Partners

BepiColombo is the result of major international cooperation, with
ESA being responsible for the overall mission design:

-Airbus Defence and Space in Germany is the prime contractor
for the design and procurement of the ESA parts of the
spacecraft, including MPO, MTM, MMOQ's sunshield, and the

Interface between MPO and MMQ. It provided the design and
development of the data management, attitude and orbit control
subsystems, and solar arrays.

-Thales Alenia Space Italy is the co-prime contractor for the
development of the MPQ's electrical power, thermal control
and communications systems and for the integration and test
activities.

-In the UK, Airbus Defence and Space is co-prime contractor for
the electrical and chemical propulsion systems, for the structure
of all modules and for the thermal control of MTM. Airbus
Defence and Space in France has developed the onboard software.

‘MMO was designed and developed by JAXA, who in turn was
responsible for procuring the spacecraft from an industrial team
led by NEC Corporation.

About this media kit

This is an interactive media kit. Navigate between pages from
the contents page or with the arrows at the bottom of each page.
Explore scientific and technological themes of the BepiColombo

mission through the series of infographics. Roll over the graphic
elements to discover hyperlinks to more information on related
webpages. Click on the symbol @ to directly access the infographic
download page. Links to recommended images, videos and
animations are provided towards the end of this media kit. An
Internet connection Is required to access the external webpages.
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Webstreaming

ESA will cover the launch live from 03:15 CEST
at esa.int/live

Twitter

For live updates throughout the launch period, follow

@BepiColombo, @esaoperations and @esascience on Twitter.

Follow JAXA at @JAXA_ip or @JAXA_en for tweets in
Japanese or English, respectively.

The three spacecraft modules also have personalised accounts

(@JAXA_MMO, @ESA_Bepi and @ESA_MTMYJ; follow for extra content

and a unique take on the mission.

Note that images from the MTM's monitoring camera, showing the
deployed solar arrays of the MTM, and the MPQ'’s antennas, will only be
taken approximately 12 hours and 1.5 days after launch, respectively.

They will be shared on esa.int/bepicolombo and from the @ESA_MTM
account on Twitter in the first instance, once available.

The official hashtag is #bepicolombo

Information for general public: esa.int/bepicolombo
In-depth information: sci.esa.int/bepicolombo

GFacebook.com/Euro eanSpaceAgenc Youtube.com/ESA @Insta ram.com/europeanspaceagenc



http://esa.int/live
https://twitter.com/BepiColombo
https://twitter.com/esaoperations
https://twitter.com/esascience
https://twitter.com/jaxa_jp
https://twitter.com/jaxa_en
https://twitter.com/jaxa_mmo
https://twitter.com/esa_bepi
https://twitter.com/esa_mtm
https://twitter.com/esa_mtm
http://esa.int/live
http://www.esa.int/bepicolombo
https://www.youtube.com/playlist?list=PLbyvawxScNbtdcO5i4d0PQ3hlbD86P0Zq
https://www.instagram.com/europeanspaceagency
https://www.facebook.com/EuropeanSpaceAgency/
https://www.facebook.com/EuropeanSpaceAgency/
https://www.youtube.com/playlist?list=PLbyvawxScNbtdcO5i4d0PQ3hlbD86P0Zq
https://www.instagram.com/europeanspaceagency
http://www.esa.int/Our_Activities/Space_Science/BepiColombo
http://sci.esa.int/bepicolombo/

Preparing the technological future

of space exploration by using
solar-electric propulsion in

flybys at Earth, Venus and
Mercury

A major world class
scientific mission
led by ESA in close
cooperation with
JAXA
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combination with gravity assist

First European
mission to Mercury,
the least explored
planet in the inner

Solar System

First mission to
Mercury comprising
two science orbiters,

enabling unique
and complementary

NEERNERES

Investigating
unsolved mysteries
at Mercury to
provide the best
understanding of
the planet to date



http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_key_messages
http://www.esa.int/Our_Activities/Space_Science/BepiColombo/Journey_to_Mercury
http://www.esa.int/Our_Activities/Space_Science/BepiColombo/An_international_endeavour
http://www.esa.int/spaceinimages/Images/2017/04/BepiColombo_orbits
http://www.esa.int/Our_Activities/Space_Science/BepiColombo/What_is_BepiColombo
http://www.esa.int/Our_Activities/Space_Science/BepiColombo/From_Messenger_to_BepiColombo
http://www.esa.int/Our_Activities/Space_Science/BepiColombo/Science_objectives
http://www.esa.int/Our_Activities/Space_Science/BepiColombo/High_temperature_challenge
http://sci.esa.int/solar-orbiter/60671-antenna-s-european-journey-to-join-solar-orbiter/
http://www.esa.int/Our_Activities/Space_Science/BepiColombo/Meet_Mercury

» BEPICOLOMBO SCIENCE THEMES

Einstein's General
Theory of Relativity
(by making precise

measurements of the
spacecraft’s orbit and
position)

Surface processes, such
as cratering, tectonics, polar
deposits and volcanism

CONTENT
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The structure,
composition, origin
and dynamics of
Mercury's exosphere

The planet’s interior
structure and
composition

The structure and
dynamics of Mercury's
magnetosphere

The origin and evolution
of a planet close to its
parent star



http://www.esa.int/Our_Activities/Space_Science/BepiColombo/Science_objectives
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_science_themes
http://www.esa.int/spaceinimages/Images/2017/04/Mercury_interior_annotated

MPO
cury Planetary
Orbiter

Examples of how BepiColombo will follow up on discoveries made by NASA's Messenger mission
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http://www.esa.int/Our_Activities/Space_Science/BepiColombo/From_Messenger_to_BepiColombo
http://messenger.jhuapl.edu
http://www.esa.int/spaceinimages/Images/2018/10/From_Messenger_to_BepiColombo
http://www.esa.int/spaceinimages/Images/2017/04/BepiColombo_orbits
https://www.nasa.gov/mission_pages/messenger/main/index.html
http://messenger.jhuapl.edu/index.html#
http://messenger.jhuapl.edu/Explore/Science-Images-Database/gallery-image-1547.html
http://messenger.jhuapl.edu/Explore/Science-Images-Database/gallery-image-1579.html
https://www.nasa.gov/feature/the-incredible-shrinking-mercury-is-active-after-all
http://messenger.jhuapl.edu/Explore/Science-Images-Database/gallery-image-1353.html
http://messenger.jhuapl.edu/index.html#
http://messenger.jhuapl.edu/index.html#
http://messenger.jhuapl.edu/Explore/Science-Images-Database/gallery-image-655.html
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Mercury Imaging X-ray Spectrometer

Producing a global map of Mercury's surface

atomic composition at high spatial resolution

| SERENA

Search for Exosphere Refilling and Emitted Neutral
Abundances [neutral and ionised particle analyser)

Studying the gaseous interaction between
Mercury's surface, exosphere, magnetosphere
and the solar wind and interplanetary medium

BepiColombo Laser Altimeter

Characterising and measuring the topography
and surface morphology of Mercury to create
digital terrain models

MERTIS

Mercury Radiometer and Thermal Imaging

Spectrometer

Detailing the mineralogical composition of
Mercury's surface, its temperature and thermal
inertia, important for models of the origin

and evolution of the planet

SIMBIO-SYS PHEBUS

Spectrometers and Imagers for MPO BepiColombo
Integrated Observatory

Examining with stereo and colour imaging,
and spectroscopic analysis, Mercury's surface
geology, volcanism, global tectonics, surface
age and composition

in permanently shadowed regions of
high-latitude craters

Probing of Hermean Exosphere
by Ultraviolet Spectroscopy

Characterising Mercury's exosphere composition
and dynamics and searching for surface ice layers

MPO-MAG

Magnetic Field Investigation

Measuring Mercury's magnetic field,

the interaction of the solar wind, and the
formation and dynamics of the magnetosphere,
and understanding the origin, evolution and
current state of the planet’s interior

SIXS

Solar Intensity X-ray and particle
Spectrometer

Monitoring the flux of X-rays and
particles of solar origin

Instrume

Italian Spring Accelerometer

Providing information on Mercury's interior
structure and testing Einstein's theory of
General Relativity to an unprecedented level
of accuracy

Y  MGNS

Mercury Gamma-ray and
Neutron Spectrometer

Determining the elemental compositions of
the surface and subsurface of Mercury, and
identifying the regional distribution of volatiles
in permanently shadowed polar regions

MORE

Mercury Orbiter Radio
science Experiment

Determining the gravity field of Mercury,
and the size and physical state of its core;
measuring the gravitational oblateness of
the Sun and testing the most advanced
interplanetary tracking system ever built



http://www.esa.int/spaceinimages/Images/2018/10/MPO_s_science_instruments
https://www.cosmos.esa.int/web/bepicolombo/serena
https://www.cosmos.esa.int/web/bepicolombo/bela
https://www.cosmos.esa.int/web/bepicolombo/mixs
https://www.cosmos.esa.int/web/bepicolombo/mertis
https://www.cosmos.esa.int/web/bepicolombo/simbio-sys
https://www.cosmos.esa.int/web/bepicolombo/phebus
https://www.cosmos.esa.int/web/bepicolombo/sixs
https://www.cosmos.esa.int/web/bepicolombo/mpo/mag
https://www.cosmos.esa.int/web/bepicolombo/isa
https://www.cosmos.esa.int/web/bepicolombo/mgns
https://www.cosmos.esa.int/web/bepicolombo/more
http://www.esa.int/spaceinimages/Images/2017/07/MPO_s_science_instruments

PWI

MMO-MAG

Mercury Magnetometer

Providing a detailed description of Mercury’s
magnetosphere and of its interaction with the
planetary magnetic field and the solar wind

PWI

CONTENT
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Mercury Plasma Wave Instrument

In situ and remote-sensing analysis of electric
fields, plasma waves and radio waves in Mercury's
plasma environment

MSASI

Mercury Sodium Atmosphere Spectral Imager

Measuring the abundance, distribution and
dynamics of sodium in Mercury's exosphere to
investigate its sources and related processes

MMO-MAG

MDM

Mercury Dust Monitor

Studying the distribution of interplanetary dust
In the orbit of Mercury

PWI

MPPE

Mercury Plasma Particle Experiment

Seven sensors studying plasma and energetic
particles in the magnetosphere and the
interaction between the solar wind and
Mercury's magnetosphere



http://www.esa.int/spaceinimages/Images/2018/10/MMO_s_science_instruments
https://www.cosmos.esa.int/web/bepicolombo/pwi
https://www.cosmos.esa.int/web/bepicolombo/mmo/mag
https://www.cosmos.esa.int/web/bepicolombo/msasi
https://www.cosmos.esa.int/web/bepicolombo/mppe
https://www.cosmos.esa.int/web/bepicolombo/mdm
http://www.esa.int/spaceinimages/Images/2017/07/MMO_s_science_instruments

L + 2 mins

Booster separation Fairing separation

Lift-off with Ariane 5
19-10-2018: 22:45:28 GFT

20-10-2018: 01:45:28 GMT
03:45:28 CEST
10:45:28 JST

Monitoring cameras
image deployed MGA

Al

L + 3 mins

L + 18 hours

|

MGA deployment
completed

Monitoring cameras
image deployed MTM
solar array

L + 1.5 days

Times are approximate and subject to change

L + 12 hours

L + 9 mins

1
V 4

Main stage separation

L + 27 mins

Spacecraft separation

L + 29.5 hours

HGA deployment

completed

image deployed HGA

10

Monitoring cameras|/

NN

L + 1.5 days

L + 40 mins

First acquisition of signal
expected L+36-44 mins

Spacecraft subsystem
and instrument checkouts,
start of cruise phase

L + 74 mins

Solar array deployment

completed

L + 2 months

Start of first electric
propulsion arc


http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_launch_and_separation_timeline
http://www.esa.int/Our_Activities/Space_Transportation/Launch_vehicles/Ariane_5
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_fairing_release
http://www.esa.int/spaceinimages/Images/2018/03/Separation_after_launch2
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_Earth_flyby

240 milion km
Maximum distance between
BepiColombo and Earth
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9 billion km _ 13 min
Total dict o ravel Maximum one way signal travel time
otal distance to trave o et e
60 km/s between Bepicolombo and Eartt
Speed of BepiColombo
at its fastest, twice as
fast around the Sun than
Earth's orbital speed
® G
®
T ®
19/20 October 2018 13 April 2020 16 October 2020 11 August 2021 2 October 2021 | 20 June 2023 2 December 2024 5 December 2025
Launch Earth flyby 1st Venus flyby 2nd Venus flyby 1st Mercury flyby | 3rd Mercury flyby 5th Mercury flyby Arrival at Mercury
11 264 km 10 907 km 1 007 km 200 km 200 km 40 000 km

23 June 2022 5 September 2024 9 January 2025
2nd Mercury flyby 4th Mercury flyby bth Mercury flyby

200 km 200 km 345 km

Flyby distances at closest approach
CON('EENT
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http://www.esa.int/spaceinvideos/Videos/2017/07/BepiColombo_s_journey_to_Mercury
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_journey_to_Mercury
http://www.esa.int/spaceinvideos/Videos/2017/07/BepiColombo_s_journey_to_Mercury
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_journey_timeline
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_Earth_flyby
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_at_Venus
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_approaching_Mercury5
http://www.esa.int/spaceinimages/Images/2017/04/BepiColombo_at_Mercury

BepiColombo teams are planning to operate eight out of eleven science instruments on the Mercury Planetary Orbiter
and three out of five on the Mercury Magentospheric Orbiter during the two flybys of Venus

First flyby
16 October 2020
10 907 km

Second flyby
11 August 2021
1 007 km

Flyby distances at closest approach

CONTENT
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Atmosphere studies

Temperature and density profiles

Chemical composition

Global circulation

Internal structure

Probing the internal structure

of the planet

Interactions between the Sun and Venus

Solar radiation

Energetic particles

Plasma interactions

Local interplanetary magnetic field

Electric field, plasma and radio waves

Science operations at Venus are in the planning stage, and may change closer to the event

12

A L A P S e SR S R S S SR U S, e S e e R VR R U I RN e S S s S M A R P SO S e SRS e ey g ey G e

Instruments active during flyby

Mercury Planetery Orbiter

BELA
ISA
MERTIS
MGNS
MIXS
MORE
MPO-MAG
PHEBUS
SERENA
SIMBIO-SYS
SIXS

Mercury Magnetospheric Orbiter

MDM
MMO-MAG
MPPE
MSASI
PWI
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http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_Venus_flyby_science
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_at_Venus
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2k October 2025 5 December 2025 20 December 2025 26 December 2025 14 March 2026 March 2026
Mercury Transfer Module The science orbiters, still attached, The Mercury Planetary Orbiter The Mercury Planetary Orbiter The Mercury Planetary Science begins
releases Mercury Planetary are captured by Mercury's gravity releases the Mercury Magnetospheric ejects the sunshield, and Orbiter arrives in its
Orbiter and Mercury onto a 674 x 178 000 km orbit Orbiter onto its 590 x 11 640 km continues to its own orbit final orbit
Magnetospheric Orbiter altitude orbit at 480 x 1500 km altitude

S
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http://www.esa.int/spaceinvideos/Videos/2017/07/BepiColombo_s_journey_to_Mercury
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_arrival_at_Mercury_timeline
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_approaching_Mercury2
http://www.esa.int/spaceinimages/Images/2018/03/Mercury_Transfer_Module_separation3
http://www.esa.int/spaceinimages/Images/2018/03/Separation_of_Mercury_Magnetospheric_Orbiter3
http://www.esa.int/spaceinimages/Images/2018/03/Sunshield_ejection4
http://www.esa.int/spaceinimages/Images/2018/03/Mercury_Magnetospheric_Orbiter_at_Mercury4
http://www.esa.int/spaceinimages/Images/2018/03/Mercury_Planetary_Orbiter_at_Mercury2

2 OPERATING IN EXTREME ENVIRONMENTS

The solar intensity at
Mercury i1s about 10 times
that at Earth

MMO will spin 15 times per
minute to distribute the Sun's

Large temperature changes heat over Its solar cells

will be experienced

at Mercury, from
—180°C to +450°C

A sunshield protects MMO
on the journey “

New high-temperature
coatings, multi-layered
Insulation, and high-temperature
mechanisms were required
for BepiColombo

MTM's solar arrays are
rotated away from the Sun to
prevent damage and therefore

need a large area to meet
the power requirements

To have representative
test conditions, the solar
simulator at ESA's test centre

had to be modified

Over 80% of materials MPQ’s solar array will face , . !
: : MPO's radiator will carry away heat
had not been tested In the Sun almost edge-on In
generated by the spacecraft, as well
such an extreme order to not be damaged !
: . as from the Sun and Mercury's surface
environment before by solar radiation

CONTENT
14


http://www.esa.int/Our_Activities/Space_Science/BepiColombo/High_temperature_challenge
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_operating_in_extreme_environments
http://sci.esa.int/bepicolombo/49468-mpo-takes-a-simulated-trip-to-the-innermost-planet/
http://sci.esa.int/bepicolombo/49468-mpo-takes-a-simulated-trip-to-the-innermost-planet/
http://sci.esa.int/bepicolombo/49123-mercury-planetary-orbiter-wraps-up-for-hot-work/
https://www.esa.int/Our_Activities/Space_Engineering_Technology/How_ESTEC_turned_up_temperature_for_Mercury_testing
https://www.esa.int/Our_Activities/Space_Engineering_Technology/How_ESTEC_turned_up_temperature_for_Mercury_testing
http://www.esa.int/spaceinimages/Images/2017/04/BepiColombo_stack
http://www.esa.int/spaceinimages/Images/2017/07/Mercury_Planetary_Orbiter_radiator_panel_and_instruments
http://www.esa.int/spaceinimages/Images/2018/08/MPO_solar_array_deployment3
http://www.esa.int/spaceinimages/Images/2017/06/Mercury_Transfer_Module_solar_wing_deployment
http://sci.esa.int/bepicolombo/48254-esa-s-mercury-mapper-feels-the-heat/

axis

to turn once on its

176 Earth days

rn to

Mercury rotates about the same spot in the

Its own axis three times sky, as seen from

In every two orbits of a fixed point on the
the Sun surface

Diameter

4 879 km
(0.38 Earths]

BRSSO Distance from 5

Mass \

3.3 x 102 ki
(0.055 Earths]

Na

~ Exosphere
<10 bar

Density D

5 430 kg/m?
(Earth: 5515 kg/m3]‘

oxygen (42%)
sodium (29%)
hydrogen (22%)
helium (6%)
and trace gases
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2 MPO AND MMO PRINCIPAL INVESTIGATORS
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Joe Zender

BELA

Nicolas Thomas

University of Bern, Switzerland.

Hauke Hussmann

DLR Institut fur Planetenforschung, Berlin, Germany.

ISA

Valerio Iafolla

INAF-IAPS Istituto di Astrofisica e Planetologia
Spaziali, Rome, Italy.

MERTIS
Harald Hiesinger
University of Munster, Germany.

MGNS

Igor Mitrofanov

Russian Academy of Sciences, Space Research Institute,
IKI, Moscow, Russian Federation.

MIXS
Emma Bunce
Space Research Centre, University of Leicester, UK.

RCURY PLANETARY ORBITER

ESA BepiColombo project scientist:
Johannes Benkhoff

MERCURY MAGNETOSPHERIC ORBITER

ESA BepiColombo project manager: epiColombo project scientist:
Ulrich Reininghaus Go Murakami

ESA BepiColombo deputy project scientist: ESA BepiColombo MTM manager:

Orson Sutherland

MORE MDM
Luciano Iess Masanori Kobayashi
University of Rome ‘La Sapienza’, Ttaly. Chiba Institute of Technology, Japan.
MPO-MAG
Karl-Heinz Glassmeier MMO-MAG
Technische Universitat Braunschweig, Germany. Wolfgang Baumjohann
Austrian Space Science, Graz, Austria.
PHEBUS
Eric Quémerais
LATMOS-IPSL, Guyancourt, France. MPPE
Yoshifumi Saito
SERENA Institute of Space and Astronautical Science, Kanagawa, Japan.
Stefano Orsini
INAF-IAPS Istituto di Astrofisica e Planetologia Spaziali, Rome, Italy.
MSAST
SIMBIO-SYS Ichiro Yoshikawa
Gabriele Cremonese University of Tokyo, Japan.
INAF-Osservatorio Astronomico di Padova, Italy.
SIXS PWI
Juhani Huovelin Yasumasa Kasaba
University of Helsinki, Department of Physics, Finland. Tohoku University, Sendai, Japan.
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http://www.esa.int/spaceinimages/Images/2002/01/Giuseppe_Bepi_Colombo_1920-1984
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http://www.esa.int/spaceinimages/Images/2018/07/Sewing_MTM_insulation_blankets3
http://www.esa.int/spaceinimages/Images/2017/07/Mercury_Transfer_Module_solar_wing_deployment3
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http://www.esa.int/spaceinimages/Images/2018/09/Completing_the_BepiColombo_stack4
http://www.esa.int/spaceinimages/Images/2018/09/BepiColombo_stack
http://www.esa.int/spaceinimages/Images/2018/07/Mercury_Transfer_Module_preparations3
http://www.esa.int/spaceinimages/Images/2018/08/MPO_solar_array_deployment
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http://www.esa.int/spaceinimages/content/search?SearchText=bepicolombo&img=1&SearchButton=Go
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http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_Earth_flyby
http://www.esa.int/spaceinimages/Images/2018/03/Sunshield_ejection4
http://www.esa.int/spaceinimages/Images/2017/04/BepiColombo_in_cruise_configuration
http://www.esa.int/spaceinimages/Images/2017/04/Mercury_Planetary_Orbiter_top_view
http://www.esa.int/spaceinimages/Images/2018/03/BepiColombo_cruise_configuration
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2 BEPICOLOMBO FACTSHEET

To investigate Mercury, the innermost and least.
explored planet in the inner Solar System.

@esa

Mercury Planetary Orbiter (MPO)

Mercury Transfer Module (MTM)

Mercury Magnetospheric Orbiter's Sunshield and
Interface Structure (MOSIF)

Mercury Magnetospheric Orbiter (MMO)

Total: ~4100 kg

MMO: ~255kg (of which 45 kg is science payload)
MOSIF: ~125 kg (plus 20 kg MMO ‘spin and eject device)
MP 1200 kg (of which 85 kg is science payload)
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BEPICOLOMBO SPACECRAFT FACTS

3 LAUNCH AND SEPARATION

L+ 2mins L+ 3mins

ter separation Fairing separation

L+18 hours
Liftoff with Ariane 5

L+15days

Hbepicolombo g

L+9mins

Main stage

L+12 hours

L+ 27 mins.

L+ 295 hours

L+15days

L+ 40 mins. L+ 76 mins
+t acquisition of Solar array deployment
ected L+36-46 mins

complete

L+3 days L+2 months

Spacecraft su
and instrument checkouts,
start of cruise phase

LAUNCH AND SEPARATION
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4 INVESTIGATING
MERCURY'S MYSTERIES

BEPICOLOMBO MISSION POSTER

@esa

MISSION FACTS MERCURY FACTS
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«58 Earth days

1o turn once on its s

176 Earth days
forthe Sun toretum to the same spat n the
iy, 35 seen from a fied poin on the suface

science orbiters
BepiColombo comprises two
e science orbiters: the Mel:urv Mercury rotates about its
r:’sﬁ'“'f:':!“ 1S “‘"":‘Ed i honour Planetary Orbiter and the Mercury own axis three times in
ofthe Tallan mathemticlan Magnetospheric Orbiter. They il every two orbits of the Sun.
and enqineer - travel together to Mercury, attached
Giuseppe Colnmbg to the Mercury Transfer Module.
05202584

Despite travelling towards the Sun,

the transfer module requires a large Solar

array, Because of the high temperatures, they

teams in the US and Japan, have 1+ directly face the Sun for long periods

contributed to the construction of  ithout becoming degraded, so they have

the mission. be inclined towards the Sun, and thus require

 greater area to achieve the same power +88 Earth days

companies in Europe, along with

requirement toabi the Sun
BepiColombo is the
Even though Mercury s the closest planet

o the Sun, it stll has ice in its permanently
shadowed caters.

mission o enter orbit

on to visit Mercury Mercury is the most cratered planet in the Solar System.

-180°C to 430°C

Mercury has a lower average temperature than Venus,
because it does not have an atmosphere to help
regulate the temperature.

The first was NASA's Mariner — The Sun's enormous gravity
10, which flew past three

presents a challenge in placing a spacecraft
into a stable orbit around Mercury — even
more energy is needed than sending a

Messenger, which orbited the
mission to Pluto.

planet from 2011-2015.
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BEPICOLOMBO MISSION AND MERCURY FACTS

3 JOURNEY TO MERCURY 240 milion km

Maximum distance n
@ BepiColombo and Farth
13 min 18 orbits.

Maximum one way sigral travel time SRR

Total distance o travel 60 km/s between Bepicolomb and Earth

Sl B

at its fastest, twice as.

by
arth's orbital speed

The Sun's enormous
gravity means that even
more energy is needed to
enter a stable orbit around.
Mercury than to send a
mission to Pluto;
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BEPICOLOMBO MMQ'S SCIENCE INSTRUMENTS

EY MESSAGES

Preparing the technalogical future
sloaton by using New high-temperature:
solar-electrc prop technologies and more
G experience in space
flybys at Earth, Venus and operations close o
First European
mission to Mercury,
the least explored
planet in the inner
Solar System

- Understanding how
e a planet dlose to

ury comprising the Sun forms and
dience orbit

enabling unique
and complementary.
measurements

s Tnvestigating

R emiedon nsoled mystees
by E5A i o t Mercury o
y ESA in dose at Mercury to

caoperation with

o Knowledge geined

for future mission
Solar Orbiter

the planet to date
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BEPICOLOMBO: KEY MESSAGES

3 VENUS FLYBY SCIENCE OPERATIONS

BepiColombo teams are planning to operate eight out of eleven scince instrmen
and three ot of fe onthe Mercury Magentaspherc Oriterdurng th two fybys o

Instruments active during iyby

Temperature and density profiles
152
MERTIS
MGNS

Chemical composition
Global circulation
MoRE
MPO-MAG
Probing the internal structure PHEBUS
of the planet 5 \ SERENA
s1xs
Solar radiation \ "
2
Energetic particles
Plasma interactions B
Local interplanetary magnetic field
MMO-MAG
Electric field, plasma and radio waves wPPE
PWI

are i the planing stage, nd may hange

VENUS FLYBY SCIENCE OPERATIONS

\o Instuments imssde the spacecat
h iy
\N ues
Seroweion

prcam
SeREAM:

BEPICOLOMBO MPQ'S SCIENCE INSTRUMENTS

3 BEPICOLOMBO SCIENCE THEMES

The structure,
composition, orgin
and dynamics of
Mercury’s exosphere

The structure and
dynamics of Mercury's

Surface processes, such magnetosphere

as cratering,tectonics, polar
deposits and volcanism
The planet's interior |
structure and
composition

Einsten's General
Theary of Relatvty

(by making predise Charscteristcs and
measurements of the orgin of s internal
spacecnat’ e magneticfield

The origin and evolution

of a planet dose to its

Hoepicalombo

BEPICOLOMBO SCIENCE THEMES

2 ARRIVAL AT MERCURY

24 October 2025 5 December 2025 20 December 2025 26 December 2025 16 March 2025 March 2026

Mercury Transfer Module: Th y Planetary 0 e y Planetary Orbiter  The Mercury Planetary  Stence beains
a Orbiter artives inits
fina

e an jocts t
Orbiter oo its 590 x 11 continues to its own orbit
alttude obit 2t 480 x 1500 km alitude

Hbepicolomba

ARRIVAL AT MERCURY
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Examples of how BepiColo

BEPICOLOMBO ORBITS

3 FROM MESSENGER TO BEPICOLOMBO

SHADOWED CRATES

FFSET MAGNETICFIELO|

SHRINKING PLANET]

VoLCaNIC ACTIVITY]

Hoepicalomt

on discoveries made by NASH Messenger mss

oo

@:esa

VNAMIC MAGNETOSPHERE

FROM MESSENGER TO BEPICOLOMBO

3 OPERATING IN EXTREME ENVIRONMENTS

The solar intensity at
Mercury is about 10 times
at Earth

Lage tmpuraic cinges
will be experienced
at Mercuy, from
~160°C to +450°C

New high-temperature

coatings, multi-tayered
n, and high-temperature.
ere reguired
or BepiColombo

[ieceiane

t
it S i i
had to be modifed

Over 80% of materials
had not been tested in
such an extreme
environment before.

Hoepicafomt

A sunshield protects MMO
on the journey

¢

MPO's solar array willface

the Sun almost edge-on in

order to not be damaged
by solar radiation

MMO will spin 15 times per
minute to dstribute the Sun's
heat over its sola cells

MTMS solar arrays are

fotated away from the Sun to
prevent damage and therefore
need a large area to meet

e

the power requirements:

MPO's radiator will carry away heat
generated by the spacecrat, as well
as from the Sun and Mercury’s surface

OPERATING IN EXTREME ENVIRONMENTS
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BEPICOLOMBO JOURNEY TIMELINE

3 MERCURY PLANETARY ORBITER'S SCIENCE INSTRUMENTS

Instruments inside the spacecsalt

MPO'S SCIENCE INSTRUMENTS

3 QUICK LOOK MERCURY FACTS

Diameter
4 879 km
038 Eorts) &

Surface arcl
748 mll i

0,055 Earths]

Densty
5 430 kg/m?®
{Eare: 5515 /)
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58 Earth days
totum once o its axis

-

176 Earth days
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QUICK LOOK MERCURY FACTS

Crust
Mantle
Liquid outer core

Solid inner core

INTERIOR OF MERCURY - ANNQTATED

2 MERCURY MAGNETOSPHERIC ORBITER'S SCIENCE INSTRUMENTS

Hoepicalomb
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http://sci.esa.int/bepicolombo/58973-bepicolombo-mission-logo/
http://www.esa.int/spaceinimages/Images/2018/10/MMO_s_science_instruments
http://www.esa.int/spaceinimages/Images/2017/07/Bepicolombo_spacecraft_facts
http://www.esa.int/spaceinimages/Images/2017/07/BepiColombo_mission_and_Mercury_facts
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_key_messages
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_operating_in_extreme_environments
http://www.esa.int/spaceinimages/Images/2018/10/Quick_look_Mercury_facts
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_science_themes
http://www.esa.int/spaceinimages/Images/2017/04/BepiColombo_mission_poster
http://www.esa.int/spaceinimages/Images/2017/07/MMO_s_science_instruments
http://www.esa.int/spaceinimages/Images/2017/07/MPO_s_science_instruments
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_launch_and_separation_timeline
http://www.esa.int/spaceinimages/Images/2017/04/BepiColombo_orbits
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_journey_to_Mercury
http://www.esa.int/spaceinimages/Images/2017/07/BepiColombo_timeline
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_Venus_flyby_science
http://www.esa.int/spaceinimages/Images/2018/10/BepiColombo_arrival_at_Mercury_timeline
http://www.esa.int/spaceinimages/Images/2017/04/Mercury_interior_annotated
http://www.esa.int/spaceinimages/Images/2018/10/MPO_s_science_instruments
http://www.esa.int/spaceinimages/Images/2018/10/From_Messenger_to_BepiColombo
http://www.esa.int/spaceinimages/content/search?SearchText=bepicolombo&img=1&SearchButton=Go
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CARTOON: TO EUROPE'S SPACEPORT! BEPICOLOMBO PREPARES FOR MERCURY MERCURY TRANSFER MODULE BEPICOLOMBAQO'S JOURNEY TO MERCURY
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THE EPIC ADVENTURES OF BEPICOLOMBO PART 1
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http://www.esa.int/spaceinvideos/content/search?SearchText=bepicolombo&SearchButton=Go
https://www.esa.int/spaceinvideos/Videos/2018/08/Inside_the_cleanroom_with_BepiColombo
https://www.esa.int/spaceinvideos/Videos/2018/04/To_Europe_s_Spaceport!
https://www.esa.int/spaceinvideos/Videos/2018/07/BepiColombo_Simulation
https://www.esa.int/spaceinvideos/Videos/2017/08/BepiColombo_prepares_for_Mercury
https://www.esa.int/spaceinvideos/Videos/2017/07/Mercury_Transfer_Module_solar_wing_deployment
http://sci.esa.int/bepicolombo/60045-bepicolombo-in-low-earth-orbit/
https://www.esa.int/spaceinvideos/Videos/2018/06/BepiColombo_launch_to_Mercury
https://www.esa.int/spaceinvideos/Videos/2017/07/BepiColombo_s_journey_to_Mercury
https://www.esa.int/spaceinvideos/Videos/2018/05/To_Mercury_via_Europe_s_Spaceport!
https://www.youtube.com/playlist?list=PLbyvawxScNbtdcO5i4d0PQ3hlbD86P0Zq
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Media services

European Space Agency

ESA Media Relations

ESA Headquarters, Paris, France
media@esa.int

+33 153697299

Media relations — BepiColombo partner agencies and institutes

Japan Aerospace Exploration Agency
Azusa Yabe
yabe.azusa(@jaxa.jp

Japan Aerospace Exploration Agency
JAXA Paris Office

Fuki Taniguchi

taniguchi.fuki@jaxa.|p

ASI
Francesco Rea
Francesco.rea@asi.int

DLR

Elisabeth Mittelbach
Elisabeth.Mittelbach@dlr.de
Manuela Braun
Manuela.Braun@dIr.de
Martin Fleischmann
Martin.Fleischmann@dIr.de

UKSA
Chris Noble
Chris.Noble@ukspaceagency.gov.uk

CNES

Raphaeél Sart
raphael.sart@cnes.fr
Claire Dramas
Claire.Dramas@cnes.fr

IKI
Olga Zakutnayaya
0z(@cosSmos.ru

University of Bern
Brigit Bucher
brigit.bucher@kommunikation.unibe.ch

TU Braunschweig
Elisabeth Hoffmann
e.hoffmann@tu-braunschweig.de

University of Helsinki
Juhani Huovelin
Juhani.Huovelin@helsinki.fi
Emilia Kilpua
Emilia.Kilpua@helsinki.fi

Italian National Institute for Astrophysics (INAF)

Marco Galliani

marco.galliani@inaf.it / ufficiostampa@inaf.it

University of Leicester
Peter Thorley
pt9l@le.ac.uk

Space Research Institute of the Austrian Academy of Sciences

(IWF/0eAW)
Alexandra Scherr
Alexandra.Scherr@oeaw.ac.at
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Q Livestream of media event

ESA will cover the launch of BepiColombo at esa.int/live on

20 October, 03:15-04:30 CEST.
It will cover the liftoff at 03:45 CEST, and the acquisition of signal
approximately 40 minutes later.

ESA TV productions
ESA TV productions are available at television.esa.int

BepiColombo online
Information for general public: esa.int/bepicolombo
In-depth information: sci.esa.int/bepicolombo

BepiColombo on social media

© 1 Twitter
- (@bepicolombo
@ESA Bepi oFacebook.com/EuroDeanSDaceAqencv
@ESA_MTM Youtube.com/ESA
@JAXA_MMO

@ Instagram.com/europeanspaceagency

Official hashtag: [z{sl=/al (a0 (s gglsl,

Multimedia

A variety of photographs, illustrations, graphics and animations
are avalilable via:

ESA Space in Images

ESA Space in Videos

ESA's Photo Library for Professionals

ESA's Video Library for Professionals

See also pages 17-20 in this media kit for recommended
multimedia products


mailto:media%40esa.int?subject=
mailto:yabe.azusa%40jaxa.jp?subject=
mailto:taniguchi.fuki%40jaxa.jp?subject=
mailto:Francesco.rea%40asi.int?subject=
mailto:Elisabeth.Mittelbach%40dlr.de?subject=
mailto:Manuela.Braun%40dlr.de?subject=
mailto:Martin.Fleischmann%40dlr.de%20?subject=
mailto:Chris.Noble%40ukspaceagency.gov.uk?subject=
http://esa.int/live
http://www.esa.int/esatv/Television
http://esa.int/bepicolombo
http://sci.esa.int/bepicolombo/
https://twitter.com/bepicolombo
https://twitter.com/esa_bepi
https://twitter.com/esa_mtm?
https://twitter.com/jaxa_mmo
http://www.esa.int/spaceinimages/content/search?SearchText=bepicolombo&img=1&SearchButton=Go
http://www.esa.int/spaceinvideos/content/search?SearchText=bepicolombo&SearchButton=Go
http://www.esa.int/For_Media/Photos
http://www.esa.int/esatv/Videos_for_Professionals
https://www.facebook.com/EuropeanSpaceAgency/
https://www.facebook.com/EuropeanSpaceAgency/
https://www.youtube.com/playlist?list=PLbyvawxScNbtdcO5i4d0PQ3hlbD86P0Zq
https://www.youtube.com/playlist?list=PLbyvawxScNbtdcO5i4d0PQ3hlbD86P0Zq
https://www.instagram.com/europeanspaceagency
https://www.instagram.com/europeanspaceagency
http://esa.int/live
mailto:raphael.sart%40cnes.fr?subject=
mailto:Claire.Dramas%40cnes.fr?subject=
mailto:oz%40cosmos.ru?subject=
mailto:brigit.bucher%40kommunikation.unibe.ch?subject=
mailto:e.hoffmann%40tu-braunschweig.de?subject=
mailto:Juhani.Huovelin%40helsinki.fi?subject=
mailto:Emilia.Kilpua%40helsinki.fi?subject=
mailto:marco.galliani%40inaf.it?subject=
mailto:ufficiostampa%40inaf.it?subject=
mailto:pt91%40le.ac.uk?subject=
mailto:Alexandra.Scherr%40oeaw.ac.at?subject=
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~ THANK YOU FOR JOINING US FOR
THE LAUNCH OF BEPICOLOMBO TO MERCURY?!
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