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Introduction:  Solar power sail is a deep space 
prove to be powered by hybrid propulsion of solar 
photon acceleration and ion engines to explore or 
outer planetary region of the Solar System without 
nuclear technology.   JAXA plans to realize its tech-
nology verification mission bound to the Jupiter sys-
tem and Jovian Trojan asteroids for the first time in 
2020’s [1]. 

           Cruising Asteroid Observations:   Its long 
cruising period first to Jupiter via the main asteroid 
belt, various astronomical observations only possible 
in deep space will be performed.  They include a long 
baseline Gamma ray burst detection and polarimetry 
of highly energetic light sources, infrared survey ob-
servation for the dark age stars in the early Universe 
in the whole sky beyond the foreground zodiacal light 
that is mainly originated from the main asteroid belt,  
zodiacal light measurement directly compared to mi-
crometeoroid impacts on as large sail membrane as 
2000 m^2 [2], and opportunistic flybys of NEOs, 
main belt asteroids, prior to reach to Jupiter and then 
its Trojan asteroids. 

Jupiter Exploration: The mothership is planned 
to carry and release a small Jupiter Magnetosphere 
Orbiter (JMO) for orbital insertion to Jupiter, in order 
to fly together with the EJSM spacecraft such as JEO 
(Jupiter Europa Orbiter, to be provided by NASA) and 
JGO (Jupiter Ganymede Orbiter, to be provided by 
ESA).  In the vicinity of Jupiter, it is planned to per-
form imaging of the space environment in which the 
Galilean satellites are embedded  [3].  The JMO orbital 
design shows that the imaging from a vantage point at 
high-latitude is possible as we utilize the gravity assist 
from Calisto to raise the inclination of the orbit.   

Trojan Exploration: Jovian Trojan asteroids are as one 
of a few remaining final frontiers within our Solar System, 
which may hold fundamental clues of the Solar System for-
mation and revolution.  Their genesis is discussed by two 
competing hypotheses between the classic model and the 
more recent Nice model [4].  The former suggests that Trojan 
asteroids are mainly survivors of building blocks of the Jupi-
ter system, while the latter claims that they must be intruders 
from outer regions after the planetary migration of gas plan-
ets settled.   In previous years, scientific investigations of 
these dark, distant asteroid reservoirs were largely depended 
upon ground observations by large optical and spectroscopic 
telescopes, while few D-type asteroid analog meteorites were 
collected on the earth with an exception of Tagish Lake me-
teorites.  

 However, thanks to recent development of observa-
tional technologies such as adaptive optics, statistical studies 
of asteroids in Jovian L4 and L5 regions have been made 
possible and raised new questions about their compositions 
far beyond the current snow line and internal structures im-
plied by binary system measurements [5].   

Hayabusa and IKAROS Combined: This presentation 
discusses mission design and major scientific objectives of 
the solar power sail mission, which will serve as the Jovian 
Trojan explorer and deep space astronomical platform for the 
first time in the history.  Its hybrid propulsion system of 
electric propulsion and photon sail is inherited from both the 
Hayabusa spacecraft and the IKAROS solar sail spacecraft, 
together with major engineering challenges, in-situ observa-
tion instruments and operational options.   
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