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The ESA Rosetta mission launched on March 2, 
2004 started its 10-year journey toward comet 
67P/Churyumov–Gerasimenko. The Rosetta mission 
flew by two asteroids (Steins and Lutetia) and per-
formed the comet orbit insertion maneuver on Au-
gust 6, 2014. The onboard instruments characterized 
the nucleus orbiting the comet at altitudes down to 
few kilometers. On November 12, 2014, the lander 
Philae was delivered realizing the first landing ever 
on a comet surface. The mission duration was ex-
tended for nine more months than the nominal one, 
to follow the comet on its outbound orbit. The mis-
sion concluded its journey on September 30, 2016 
with a controlled impact of Rosetta spacecraft with 
the comet. The challenging mission provided the 
science community with an enormous quantity of 
data of extraordinary scientific value [1]. The data 
allowed to study the comet from 4 AU (inbound) to 
its passage to perihelion  at 1.25 AU to 3.6 (out-
bound) with spatial resolution up to 10 cm during 
the closest approach and of few mm during the last 
landing. An overview of the obtained results will be 
presented, in particular those obtained by OSIRIS 
and VIRTIS instrument.  
 
The space adventure is continuing. Two sample re-
turn missions Hayabusa2 (JAXA) and OSIRIS-REx 
(NASA) will arrive in the summer 2018 to their tar-
gets Ryugu and Bennu respectively. The Japan Aer-
ospace Exploration Agency (JAXA) launched the 
Hayabusa2 mission in December 2014, with arrival 
at the C-type NEA (162173) Ryugu in July 2018, 
and return to the Earth of the asteroid samples in 
December 2020 (Watanabe et al. 2017). From July 
2018, the space probe will remotely study the aster-
oid with its instruments (an ultraviolet-visible-
infrared camera, infrared spectrometer, laser altime-
ter, thermal imager). From autumn 2018 onwards, 
the 4 landers MASCOT (CNES-DLR) and 3 
MINERVA (JAXA) will be dropped on the ground 
and will carry out their observations in situ during 
their short lifespan. During the same period, the 
space probe will repeat sampling operations. The 
first two samples will be taken in October 2018 and 
February 2019. The third sample collection will use 
an impactor (projectile at a velocity of 2 km/s) to 
allow sampling in a deeper layer of soil. The probe 
will bring the soil samples (few grams) back to Earth 
in December 2020.  
 
NASA's OSIRIS-REx mission (Lauretta et al. 2015) 
was launched on September 8, 2016, and will orbit 
the primitive asteroid (101955) Bennu (B-type) in 

the fall of 2018 starting to study it in detail for two 
years. The probe includes five scientific instruments 
(camera system, three spectrometers, and an altime-
ter) that will map the asteroid in the wavelengths of 
the visible, infrared, and X-rays. A compositional 
mapping will be carried out in 2019 for the selection 
of the sampling site (between 60 gr and 2 kg) in July 
2020 with a return to Earth expected in September 
2023.  
 
The two asteroids Bennu and Ryugu are asteroids 
whose composition is supposed to be rich in organic 
material, very little altered since the formation of the 
solar system. Both missions have the potential to 
revolutionize our understanding of the properties of 
the primitive material present in the Solar System 
and to shed light on the nature of small bodies, 
which is an essential step in understanding the pri-
mordial conditions responsible for the formation of 
planets and the emergence of life.  
The pristine sample return will be essential to de-
termine the origin, diversity and complexity of or-
ganic species in a primitive asteroid, and to under-
stand the organic chemistry processes in the pro-
toplanetary disk and the contribution of NEA to the 
appearance of life on Earth.  
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