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OPTIONS FOR THE SCIENTIFIC EXPLORATION OF MARS IN ESA 

A.F. Chicarro, Space Science ~ e ~ a r t m e n t ,  ESA/ESTEC, 2200 AG Noordwijk, The Netherlands. 

After a comprehensive analysis of the key scientific issues which need to be addressed in order to 
attain a much better understanding of the formation and evolution of Mars, ESA has identified 
three possible areas of European participation in the future international exploration of Mars. 

The need for a major and novel scientific return, and the use of state-of-the-art technology cur- 
rently available or under development in Europe, within limited financial resources, as well as the 
adaptability to American and Soviet missions to Mars presently being planned for the near-future, 
were consi,dered as strong requirements during this study. 

These options, two of them dealing with science from the surface, the other addressing science 
from orbit, are as follows: 

- A network of small surface stations, including a combination of 2 hard landers (surface pen- 
etrators) and 9 cluster of 3 semi-hard l&ders'(mini-probes), thus defining a global/local 
seismological network. These small stations would be targetted for impact and landing at 
scientifically interesting sites, and designed for an operational lifetime of one Martian year, 
in order to fulfil the scientific objectives, especially concentrating on the internal structure, 
mineral and chemical composition, and meteorology. The global/regional network concept 
could be part of a precursor mission to the Mars Rover Sample Return and Manned Ezplo- 
ration missions. 

- A sample acquisition subsystem, &cluding intelligent robotic arm(s), to be placed on-board 
a rover from another space agency, and capable of stereo-vision, handling, sampling and 

- analyzing rocks and soils, possibly in the framework of a Mars Rover Sample-Return mission. 

- An orbital facility, which would. include a very sophisticated imager, a microwave radar 
instrument or a lidar. This option would address very-high-resolution imagery, altimetry, 
subsurface sounding, and atmospheric processes, and would have scientific potential for any 
surveillance mission of Mars. The necessary technology could be adapted to different mission 
scenarios. 

Any of the three selected areas for possible European participation would represent a ~riajor and 
independent contribution to a future international mission to Mars, comple~~ienting the already 
scheduled US Mars Observer and the USSR's Mars-94 missions. Following the cooperative path 
initiated by Cassini, a participation in international planetary nlissions stands as a sensible and 
viable approach for Europe, in order to take its proper role in the exploration of the Solar Syste~ri 
during the next decade and beyond. 

Reference: Chicarro A.F., Scoon G.E.N. and Coradini M., Mission to Mars: Report of the Mars 
Exploration Study Team, ESA SP-1117, European Space Agency, 140 pp. 
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Figure 1: Location of proposed landing sites i n  the Tharsis region. 

Site Device Pay load Mass 

1 Cluster of 3 mini- Total of: 250 kg including 

P* 1 global seismometer, aeroshell and 
3 local seismometers -5 kg payload on 
(1 axis), each probe 
3 meteorol. packages, 
I camera, 
chemical analysis 
(DEG, TPA, PM, 
GC) ' 

2 Independently targetted 
penetrator 

100 kg including 
- 8 kg payload 

For each penetrator: 
global seismometer 
(3 axis), 

3 Independently targetted camera, 100 kg including 
penetrator meteorol. package, - 8 kg payload 

chemical analysis 
(DEG, TPA, XRF, 
GRS, GC, PM, CS) 

Geochemistry 

Analyse ridged plains 
material and subsur- 
face volatile content 

Analyse most wide- 
spread older unit: 
complex history of 
weathering and im- 
pacting 

Analyse younger 
volcanic unit: type of 
volcanic activity. 
All three sites have 
simple geology: 
unmistakable units 

Scientific interest 
Meteorology Seismology 

Northern hemisphere The three sites deter- 
site, near Viking mine a triangle (of 
Lander-l in order to side - 3500 km) 
compare results which englobes most 

of the Tharsis uplift 
and its radial fault 
system: 
- likely tectonic ac- 
tivity 
- good definition of 

Southern hemisphere seismic epicentres. 
site: study formation Global network: to 
and evolution of determine Mars' inter- 
global dust storms nal structures 

Local network: to 
study the lithosphere's 

Near the equator and upper layers. In addi- 
higher-altitude site: tion, meteoritic im- 
study formation of pacts do trigger 
clouds in addition to seismic waves: to help 
weather patterns and determine the planet's 
atmospheric circulation internal structure 

Table 1: Scientzfic interest of a network of small stations. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


