
Bepi Colombo is a joint mission between ESA and JAXA that is scheduled for launch in 2018 and arrival at Mercury in 2025. A comprehensive set of particle sensors will be flown onboard the two probes 
that form Bepi Colombo. Onboard the Mercury Magnetospheric Orbiter (MMO) the Mercury Electron Analyzers (MEA) sensors constitute the experiment dedicated to fast electron measurements between 
3 and 25,500 eV. They consist of two top-hat electrostatic analyzers for angle-energy analysis followed by microchannel plate multipliers and collecting anodes. A notable and new feature of MEA is that 
the transmission factor of each analyzer can be varied inflight electronically by a factor reaching up to 100, thus allowing to largely increasing the dynamical range of the experiment. This capability is of 
importance at Mercury where large changes of electron fluxes are expected from the solar wind to the various regions of the Mercury magnetosphere. Taking advantage of the spacecraft rotation with a 4 s 
period, MEA will provide for the first time fast three-dimensional distribution functions of magnetospheric electrons, from energies of the solar wind and exospheric populations (a few eVs) up to the 
plasma sheet energy range (some tens of keV). The use of two sensors viewing perpendicular planes allows reaching a 1/4 spin period time resolution, i.e., 1 s, to obtain a full 3D distribution.
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•  To  provide  information  on  the  transport,  acceleration  and  loss  processes  in  the 
magnetosphere, on the electrodynamics and current carriers (Mercury science)

•  To  provide  information  on  the  coronal  acceleration  and  heating  processes  (solar  wind 
science)

Previous low-energy electron measurements at Mercury:

•  Only partial  electron measurements were made onboard Mariner  10 since the protective 
cover of the sunward-facing electrostatic analyzer did not open fully after launch

•  The MESSENGER mission, which was the first one to orbit the planet, did not have a low 
energy electron spectrometer onboard

•  To impose at least three reflections to UV photons inside the analyzers.
•  To  provide  uniform  coverage  of  the  total  4π  steradians  field  of  view  with  good  angular 

resolution (11.25° × 22.5°).
•  To have high sensitivity and large dynamic range (> 10^6) to support  high time resolution 

measurements over the wide range of plasma conditions to be encountered in the mission.
•  To have the ability to routinely generate the fundamental plasma electron parameters onboard 

with half a spin or a spin time resolution. These parameters include the density (n), velocity 
vector (V), pressure tensor (P), and heat flux vector (H).

•  To have a wide energy range from ~3 eV to 30 keV.
•  To have versatile and easily programmable operating modes and data processing routines to 

optimize the data collection for specific scientific studies and widely varying plasma regimes.
•  To  rely  as  much  as  possible  on  well-proven  designs  by  basing  sensor  designs  on  those 

successfully flown on the AMPTE, GIOTTO, INTERBALL, CLUSTER, STEREO missions.
 

2. MEA main design drivers

Analyzer UV suppression
Variable transmission

Detector 
(MicroChannel Plates)

Measure of the gain and    
lifetime at high temperature

Electronics Stability of High-Voltage Power 
Supplies at high temperature

Volume:
180 mm xØ125,5mm
each

Mass:
1628 g each

Power:
1.13 W avg each
1.73 W peak each

4. MEA Technical Challenges	

MEA variable transmission and dynamical range

The transmission factor of each analyzer can be varied 
inflight electronically by a factor reaching up to 100

Utop

Uanalyzer

7. MEA Calibration	

5. MEA Accomodation	

The  sensors  are  located  at  the  corners  of  the 
octogonal   MMO  satellite.  Their  view  plane  is 
perpendicular.  The  sensor  heads  are  covered  by  a 
thermal  shield  made  in  titanium  and  coated  with 
white painting

8. Data 	
    Products	

6. MEA Design	
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