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30 Years of IRF Mars Exploration

Mission Sensor Launch Comment

Phobos 1 ASPERA 1988 Lost en route

Phobos 2 ASPERA 1988 Two months in orbit

Mars 96 ASPERA-C 1996 Launch failure

Nozomi IMI 1998 Failed MOI in 2003

Mars Express ASPERA-3 2003 MOI 25 December 2003

Rosetta ICA, LAP 2004 Flyby 2007

Phobos Grunt DIM 2011 Stranded in Earth orbit

Yinghuo 1 YPP 2011 Stranded in Earth orbit



  

[NASA]



  

Upcoming Mars missions

[Wikipedia]
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ASPERA-3 on Mars Express

ASPERA = Analyzer of Space Plasmas and Energetic Atoms



  

A few ASPERA-3 Science Topics



  

Escape of heavy ions

[Barabash et al., Science, 2007]



  

Aurora

[Lundin et al., Science, 2006]



  

First ENA Observations at Mars

[Futaana et al., Icarus, 2006]



  

Phobos studies
● We have observed ions, potentially reflected from Phobos, twice in 

July 2008 [Futaana et al., 2010].
However, we did not see such ions in December 2013 (58 km).

● For the 2016-01-14 flyby at 53 km we also saw ion fluxes that could 
be Phobos related

● To rule out s/c deflected solar wind protons, we repeated the slew 
three times: 2017-05-17T03:51:33, 2017-05-19T05:03:03, 2017-05-
21T05:47:40. 
Analysis is on-going 



  

ASPERA-MARSIS active 
experiment

● Investigation of the “MARSIS effect”.
Accelerated ions seen by IMA. 

● Study by Andrii Voschchepynets

● Timing of IMA observations in relation to MARSIS pulses 
becomes important



  

MAVEN

Mars Express
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Mission Solar Cycle Coverage



  

Soft X-ray emissions from Mars

          Model                                                Observation                                                Model
[Holmstrom et al., 2001]                        [Dennerl et al., 2006]                         [Koutroumpa et al., 2012]

Wanted: 
X-ray and 
in situ solar wind
observations by 
MEX and MAVEN



  

XMM proposal for October 2018 accepted
PI: Konrad Dennerl, MPI



  

NASA's MAVEN Mission

Launch November 2013



  

September 10 event 2017
GRL special issue



  

[Ramstad et al., GRL, 2018]



  

[Ramstad et al., GRL, 2018]



  



  

ASPERA-3 status

● ESA funded project to archive solar wind moments at PSA for MEX 
and VEX still ongoing.  Data delivered to PSA

● Application for ASPERA-3 operation funding 2019-2020 (and 2021-
2022) to Swedish Space Agency submitted in March

● ESA 15 year celebration on July 5 at ESOC

● December celebration in Paris (TBC)

● Battery degradation is probably the limit on lifetime for Mars Express
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