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MTM – Mercury Transfer Module 
MOSIF – MMO Sunshield I/F 
  

 
 
Rocket:              Ariane 5 ECA 
Arrival @ Mercury:          Jan 2024 
Total Launch mass:          4200 Kg 

BepiColombo is built in close cooperation with the Japanese Space Agency JAXA. It is ESA's first 
experience of sending a  planetary probe to very 'hot' regions. Most of the agency’s previous 
interplanetary missions have been sent to relatively cold parts of the  Solar System. 
  
BepiColombo is an especially challenging mission because Mercury's orbit is very close to the Sun. 
This makes the planet difficult to observe from a distance, because the Sun is so bright, but this also 
makes it difficult to investigate from an orbit around the planet.   
Spacecraft and instruments must be shielded against the infrared heat from the planet, the radiation 
environment close to the Sun, and a ten times higher solar insolation than on Earth. 
  
Two	  spacecraQ	  …..	  
u Mercury	  Magnetospheric	  Orbiter	  (MMO)	  

v focus	  on	  the	  planetary	  environment	  
v built	  under	  JAXA	  responsibility	  
v Ini9al	  orbit:	  polar	  590x11,640	  km,	  9.2	  hr	  period	  

	  
u Mercury	  Planetary	  Orbiter	  (MPO)	  

v focus	  on	  the	  surface	  and	  interior	  science	  	  
v built	  under	  ESA	  	  responsibility	  
v Ini9al	  orbit:	  polar	  480x1,500	  km,	  2.3	  hr	  period	  

  
The MPO is provided by ESA with 11 science instruments on board funded via national agencies and 
is dedicated to investigate the planet itself comprehensively. The MMO is provided by JAXA and   
contains five instruments/instrument suites. It will thoroughly investigate Mercury’s environment, 
including its magnetosphere. 

BepiColombo	  is	  named	  aJer	  the	  
Italian	  mathema9cian	  Giuseppe	  
(Bepi)	  Colombo,	  renowned	  for	  his	  
study	  of	  interplanetary	  orbits.	  He	  
suggested	  to	  NASA	  puTng	  
NASA’s	  Mariner	  10	  	  
spacecraJ	  into	  an	  
orbit	  that	  enabled	  	  
mul9ple	  flybys	  of	  	  
the	  planet	  	  
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Science Topics and Science Goals of BepiColombo 
 
Mercury as a planet: 

   
v  surface morphology and topography (< 10m accuracy) 
v  surface age (observation of craters > 500m diameter) 
v mineralogical and Elemental Composition (thermal IR 

   spectral range 7-14µm, spectral resolution 200nm; near IR 0.4 - 2µm) 
v  determination of abundance of key elements (X-ray 

          telescope better than 200km spatial resolution; MGNS) 
v  search and identify signatures of unexpected species  
v  study mass, figure and moment of inertia (moment of 

          inertia factor C/MR2 with accuracy better 0.003; second 
         degree tidal Love number k with Signal/Noise ~ 50) 

v  chemistry of the surface 
v  surface heat flow 
  
Origin of Mercury’s magnetic field: 
v map magnetic field 
v  separation of internal/external sources 
 
Exosphere: 
v   composition and vertical structure 
v   search for noble gases, isotopes, molecules, atoms 

 from crustal origin, composition and dynamics (UV range 50-300nm) 
v  surface release processes 
v  search for Ionosphere, Exosphere/Magnetosphere exchange and transport 

processes 
 
Magnetosphere: 
v  structure, dynamics, interaction with planet 

Relativity and Gravitational Physics: 
v  test general relativity and alternative theories of gravity   
v  determine the gravitational oblateness of the Sun (J2) (accuracy up to 2*10-9) 
v  set improved upper limits to the time variation of the gravitational constant 

(d(lnG)/dt) (accuracy up to  3*10-13 years-1) 
  BepiColombo will be launched in July 2016 

 Backup Launch opportunities in Jan/Mar/July 2017 
Please not that the arrival at Mercury for all options will be January 2024 and the start of science phase in April 2024 

From NASA’s MESSENGER we know 
everything about Mercury  

Mercury is not very different from the 
Moon 

Lessons Learned from MESSENGER  	  

 
 
 
 
 
High Potassium/Thorium ratio indicates that Mercury 
contains much more volatile material than expected from 
formation models 
è Formation models to be re-written? 
 

Water ice in deep craters at the pole consistent with all 
kinds of measurements  
è What is the origin of the polar ice ? 
 

Large expanses of volcanic deposits on Mercury  
è What is the source of volcanism / What triggered the 
lava flow ? 
 

High-albedo, white-blue floor deposits (Hollows) suggest a 
more abundant volatile component in Mercury’s crust 
 è What cause the formation of hollows ?  
 

Contraction on Mercury has caused deep faults and cracks   
è What is the thermal history of the planet? 
 

Gravity anomalies @ northern hemisphere 
 è Does one find similar anomalies in the south? 

BepiColombo will provide: 
§  comprehensive, high resolution global coverage  
§  infrared images, surface composition, global 

temperature maps 
§  global 3-dimensional (stereo) coverage of the 

surface  
§ accurate measurements of Mercury’s gravity field 

(planet interior, test of Einstein’s theory) 
§ high-detail measurements of the plasma and 

particle environment  
§ BepiColombo will follow up on MESSENGER 

results 
§   BepiColombo will to close the gaps in the southern 

hemisphere  

BepiColombo instruments (MPO) 

BepiColombo instruments (MMO) 


