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Abstract: In our present understanding of the Solar 

System, small bodies (asteroids, Jupiter Trojans, com-
ets and TNOs) are the most direct remnants of the orig-
inal building blocks that formed the planets.  

Jupiter Trojan and Hilda asteroids are small primi-
tive bodies located beyond the ``snow line'', around 
respectively the L4 and L5 Lagrange points of Jupiter 
at ~5.2 AU (Trojans) and in the 2:3 mean-motion reso-
nance with Jupiter near 3.9 AU (Hildas).  

They are at the crux of several outstanding and still 
conflicting issues regarding the formation and evolu-
tion of the Solar System.  

They hold the potential to unlock the answers to 
fundamental questions about planetary migration, the 
late heavy bombardment, the formation of the Jovian 
system, the origin and evolution of trans-neptunian 
objects, and the delivery of water and organics to the 
inner planets. 

 
The proposed Trojans' Odyssey mission is envi-

sioned as a reconnaissance, multiple flyby mission 
aimed at visiting several objects, typically five Trojans 
and one Hilda. It will attempt exploring both large and 
small objects and sampling those with any known dif-
ferences in photometric properties.  

The orbital strategy consists in a direct trajectory to 
one of the Trojan swarms. By carefully choosing the 
aphelion of the orbit (typically 5.3 AU), the trajectory 
will offer a long arc in the swarm thus maximizing the 
number of flybys (Fig. 1).  

Initial gravity assists from Venus and Earth will 
help reducing the cruise to ~7 years as well as the  
$\DeltaV$ needed for injection thus offering enough 
capacity to navigate among Trojans. This solution fur-
ther opens the unique possibility to flyby a Hilda aster-
oid when leaving the Trojan swarm. During the cruise 
phase, a Main Belt Asteroid could be targeted if requir-
ing a modest $\DeltaV$.  

  
The specific science objectives of the mission will 

be best achieved with a payload that will perform high-
resolution panchromatic and multispectral imaging, 
thermal-infrared imaging/ radiometry, near- and mid-
infrared spectroscopy, and radio science/mass determi-
nation.  

The total mass of the payload amounts to 50 kg (in-
cluding margins). 

 
The spacecraft is in the class of Mars-Express or a 

down-scaled version of Jupiter Ganymede Orbiter.  
It will have a dry mass of 1200 kg, a total mass at 

launch of 3070 kg and a $\DeltaV$ capability of 700 
m/sec (after having reached the first Trojan) and can be 
launched by a Soyuz rocket. 

The mission operations concept (ground segment) 
and science operations are typical of a planetary mis-
sion as successfully implemented by ESA during, for 
instance, the recent flybys of Main Belt asteroids Steins 
and Lutetia. 

 

 
Figure 1: Two views of the direct trajectory with launch in 2023 

and including visits to five Trojan asteroids (see Tables 1 and 2). 
Top: ecliptic heliocentric view. Bottom: 3-dimensional detail of the 
trajectory when it crosses the swarm, including the predicted orbits 
of the five asteroids for a period of two years centred at the time of 
their flyby. 
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