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Abstract 

This communication aims at presenting the Gas 

Analytical Package Gas Chromatograph of the 

Phobos Grunt mission to be launched this year. Clues 

on the performances of this instrumentation will be 

given from calibration data obtained before the 

integration of the GAP experiment in the scientific 

payload of the probe.  

1.Questions aboutPhobos 

Phobos is the largest moon of Mars. Despite 

observations done with different space probes,the 

origin of Phobos still remains unclear. The two main 

scenarios preferred today are : 1. Phobos would have 

been created from material ejected by an impact on 

Mars that reaccreted in Martian orbit [1]; 2. 

Phoboswould be an asteroid (chondrite type) that was 

captured from the main belt by the Mars gravity [2]. 

Therefore, exploring the surface of Phobos could 

allow either to study martian material, or to have a 

first close view of the surface of a chondrite. 

Moreover, the Phobos surface should have 

accumulated, through the geological times, materials 

coming from the interplanetary space. The analysis 

of the Phobos surface could reveal the nature of such 

a material, and hence provide information on the 

delivery of material to planetary surfaces from the 

interplanetary medium. 

2. The Phobos-Grunt mission 

Phobos-Grunt is a Russian mission devoted to the 

study of Phobos [3]. The space probe will be 

launched in fall 2011 to reach Phobos within two 

years. The primary objective of the mission is to 

return samples of the surface of Phobos to Earth for 

careful study of their physical, mineralogical and 

chemical properties in laboratory. However, the 

uncertainty on the fate of the collected samples 

during the return journey from Phobos to Earth 

makes uncertain their characterization on Earth (e.g. 

volatiles conservation). For this reason, the use of in 

situ measurements is a key point to obtain ground 

truth data that will give a first insight of the 

properties of the material collected at the surface of 

the satellite, and that will be used as a reference to 

estimate a potential evolution of the material returned 

to Earth. 

3. GAP-GC and the study of the 

chemical composition of Phobos 

The scientific payload of the Phobos-Grunt mission 

includes the Gas Analytical Package (GAP) devoted 

to the chemical analysis of the collected samples. It is 

composed of a gas chromatograph (GC), a mass 

spectrometer (MS), a tunable diode laser absorption 

spectroscope (TDLAS) and a thermal differential 

analyzer (TDA). The main goal of this experiment is 

the characterization of the chemical composition of 

volatile species contained in the samples, or coming 

from their thermal decomposition up to 1000°C.  

The gas chromatograph, coupled with the mass 

spectrometer, is devoted to separate the analyzed 

volatiles, allowing their strict identification and 

quantitation. The main chemical targets of this 

instrument are: 1. volatile species coming from 

absorbed or frozen components present in the near 

subsurface of the satellite (e.g. water); 2. Structural 

gases contained in some minerals (e.g. SO2 for 

sulfates); 3. Organic species that could have been 

originated during the Phobos formation and evolution 

and/or brought from the outside (e.g. by 

interplanetary dust particles, for example). In order to 

be capable to separate all these species, GAP-GC is 

composed of two analytical channels devoted to two 

specific classes of products. The first channel will 
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allow the analysis of small molecules (typically with 

up to 4 atoms), mainly inorganics, whereas the 

second channel will focus on organics. 

A more detailed description of this instrumentation 

will be provided in the communication, as well as 

results showing its analytical capabilities to provide 

an accurate view of the chemical composition of the 

surface of Phobos. 
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