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Introduction: Moessbauer spectroscopy is a pow-

erful tool for quantitative mineralogical analysis of Fe-
bearing materials. The scientific objectives of the 
Moessbauer investigation are to obtain the mineralogi-
cal identification of iron-bearing phases (e.g., oxides, 
silicates, sulfides, sulfates, and carbonates), the quanti-
tative measurement of the distribution of iron among 
these iron-bearing phases (e.g., the relative proportions 
of iron in olivine, pyroxene, ilmenite and magnetite in 
a basalt), and the quantitative measurement of the dis-
tribution of iron among its oxidation states (e.g., Fe2+, 
Fe3+, and Fe6+). 

Current status of extraterrestrial Moessbauer 
spectroscopy: In January 2004, the first in situ extra-
terrestrial Moessbauer spectrum was received from the 
Martian surface. At the present time (September 2007) 
two Miniaturized Moessbauer Spectrometers (MIMOS 
II) on board of the two Mars Exploration Rovers are 
still operational after more than 3 years of work, re-
turning valuable scientific data [1-3]. To date more 
than 600 spectra were obtained with a total integration 
time for both rovers exceeding 270 days.  

The MER mission has proven that Moessbauer 
spectroscopy is a valuable technique for the in situ 
exploration of extraterrestrial bodies and the study of 
Fe-bearing samples. The Moessbauer team at the Uni-
versity of Mainz has accumulated a lot of experience 
and learned many lessons during the last three years. 
All that makes MIMOS II a feasible choice for future 
missions to Mars and other targets. Currently MIMOS 
II is on the scientific payload of two planned missions: 
Phobos-Grunt (Russian Space Agency) and ExoMars 
(European Space Agency). 

The Moessbauer spectrometer for the “Phobos-
Grunt” mission:  “Phobos-Grunt” is scheduled to 
launch in 2009. The main goals of the mission are: a) 
Phobos regolith sample return, b) Phobos in situ study, 
c) Mars and Phobos remote sensing.  

The Moessbauer spectrometer for Phobos-Grunt 
will be based on the MER version with some modifica-
tions and improvements (Fig. 1). The new design in-
cludes additional mass reduction (total mass is planned 
to be ~320 g). The dimensions of the electronic-board 
will be minimized by using state of the art digital elec-
tronics. A new ring-detector system (Si-Drift detec-
tors) will be used, thus greatly improving energy reso-

lution. We expect an energy resolution of around 140-
160 eV for temperatures lower than 250 K. This will 
increase the signal to noise ratio by a factor of 10 and, 
therefore, integration times might be reduced signifi-
cantly. New firmware is developed to optimize the 
instrument's performance (based on MER experience 
and new electronics capabilities). 

Like on MER, the MIMOS II instrument will be 
mounted on a robotic arm (on the landing module). 
Currently, an engineering model is being manufactured 
for testing purposes. 

 

 
Fig. 1. MIMOS II Sensorhead 
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