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MARCOPOLO-R: NEAR EARTH ASTEROID SAMPLE RETURN MISSION IN ESA ASSESSMENT
STUDY PHASE

Abstract

Many asteroids are primitive, having escaped high-temperature melting and differentiation. The chem-
ical and physical nature, distribution, formation, and evolution of primitive asteroids are fundamental to
our understanding of solar system evolution and planet formation. MarcoPolo-R, a mission whose pri-
mary objective is a sample return from a primitive Near-Earth Asteroid (NEA), has been selected for
the assessment study phase of ESA M3 missions. The European-led mission takes advantage of several
completed industrial studies. MarcoPolo-R will rendezvous with a unique kind of target, the primitive
C-type asteroid 2008 EV5, located at 0.878 AU at perihelion and 1.038 AU at aphelion. It is an oblate
C-type asteroid with a diameter of 400 50 m, and geometrical albedo of 0.12 0.04. The C-type (car-
bonaceous) asteroids are among the most pristine and are most likely related to carbonaceous chondrites.
The main goal of the MarcoPolo-R mission is to return primitive NEA material for detailed analysis in
ground-based laboratories. The mission duration is estimated for 4.5 years.
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