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Introduction: The Asteroid Impact Mission (AIM) 

is a small mission of opportunity for which a Phase 
A/B1 study was performed at the European Space 
Agency (ESA), including a so-called consolidation 
phase in preparation for Phase B2. Its objectives are to 
explore and demonstrate technologies for future mis-
sions while addressing planetary defense and perform-
ing asteroid investigations with high science return and 
relevant information for asteroid mining projects. 

AIM is part of an international cooperation be-
tween NASA and ESA, consisting of two independent 
mission elements: the NASA Double Asteroid Redi-
rection Test (DART) mission [1] and the AIM rendez-
vous mission [2]. These two missions together com-
prise the Asteroid Impact & Deflection Assessment 
(AIDA) mission. The primary goals of AIDA are to 
test our ability to perform a spacecraft impact on a 
potentially hazardous near-Earth asteroid and to meas-
ure and characterize the deflection caused by the im-
pact. AIDA will thus offer the first fully documented 
impact deflection experiment at asteroid scale.  

The AIDA target will be the binary asteroid 
(65803) Didymos, with the deflection experiment to 
occur in October 2022 when Didymos will be on a 
close approach to the Earth. The DART impact on the 
secondary member of the binary asteroid will alter the 
binary orbit period, which will be measured by both 
AIM and Earth-based observatories. 

The original concept of AIM [2] did not receive 
full funding in late 2016 but there is still a strong inter-
est by a number of European countries and the com-
munity. Therefore a rescoping exercise is ongoing at 
ESA and as a result, payload options for a simplified 
version of the mission have been assessed. The results 
of this assessment, the impact on the science and miti-
gation objectives, as well as the status of the payload 
developments will be presented. Here we summarize 
the main objectives that will be achieved regardless of 
the chosen options. 

AIM main objectives:  AIM will be the first mis-
sion to a binary asteroid. The mission will allow to 
study both components of a binary system, providing 
constraints on the formation of asteroid binaries. In 
addition, the diameter of AIM’s target, the secondary 

of Didymos, is estimated to be only about 160 meters, 
which makes AIM the mission to the smallest asteroid 
ever visited. It is also the likely size range for an aster-
oid that humankind may try to deflect to avoid a cata-
strophic impact on Earth. This means that whichever 
payload options will be eventually chosen, the first 
images that will be obtained will show us an entirely 
new world. What does a 160 meter asteroid look like? 
How homogeneous is the surface on such a low-
gravity body in terms of topography, rugosity, regolith 
distribution, crater distribution and morphology?  

Once the DART impact has been performed, what 
will be the crater properties? Will the target’s mor-
phology as well as regolith and crater distributions on 
the surface have been changed? What will be the fate 
of ejecta?  

Depending on the resolution of the camera, its 
frame rate, and other possible instruments, AIM will 
provide answers to these questions, which have pro-
found consequences on our understanding of small 
asteroids and Solar System history. 

Five science working groups with international 
membership have been established to support the 
AIDA mission. These groups are: 1. Modeling and 
Simulations of Impact outcomes, 2. Remote Sensing 
Observations, 3. Dynamical and Physical Properties, 4. 
Science Proximity Operations, and 5. Ejecta Evolution 
and Fates. 

Conclusion:  While it is not possible to provide a 
definite description of the AIM mission at the time of 
writing of this abstract, it is clear that the AIM concept 
to be chosen and presented at the conference will bring 
new science knowledge on small asteroids. Moreover, 
five international working groups support the AIDA 
mission study, which is a good demonstration that the 
AIDA framework with AIM and DART will allow 
ESA, NASA and the international small body commu-
nity to continue cooperation on the important challeng-
es of small body science and planetary defense. 
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