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Asteroid Explorer HAYABUSA
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O Since its birth, such planet as the Earth, Mars and Venus
has undergone significant geological changes caused by crus-
tal deformation, atmosphere and water.Accordingly, there are
few evidences indicating what surface-shaping events hap-
pened to these planets in the far distant past. However, the
asteroids all revolve around the sun while remaining the same
as several billions ago.The asteroids serve as a ““time capsule”
containing messages from the past.

O There are many mysteries of the solar system, for example,
what kind of raw materials and processes are attributable to
birth of planets, and what ancient planets look like. In order
to discover clues about these secrets, it is essential to estab-
lish the technology to bring back samples of an asteroid’s sur-
face to earth (sample return). Even if returned samples are
very small, they will provide us with valuable information to
answer the mysteries behind the genesis of the solar sys-
tem.HAYABUSA one of the Engineering Test Mission, with an
aim to explore an asteroid and establish sample return tech-
nology.
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rder to perform the sample return mission successfully,
us advanced technologies are introduced into HAYABUSA.
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(1) One of key technologies is electric propulsion system. The M-V launch vehicle will
put HAYABUSA into a transfer orbit that takes it to close to the asteroid, but all of
the following major orbital maneuvers will be done with the spacecraft ion en-
gines. Although the levels of thrust produced by these ion engines are lower than
those given by chemical propellants, ion engines use a lot less propellant. Owing
to higher specific impulse, spacecraft can run continuously for many months,
meaning that ion engines are suitable for long journey to explore the planet.

(2) The asteroids are so far away that meteor echoes return back to the ground sever-
al tens of minutes after very-high frequency radio waves are transmitted. To ap-
proach such a small, invisible object, HAYABUSA spacecraft has high-performance
autonomous capability to sense the distance and shape from images obtained by
onboard cameras and laser altimeter. The spacecraft determines the best possi-
ble approach on its own.

(3) To date, various experiments, including microgravity experiment, have been con-
ducted in order to demonstrate the feasibility of proposed sample return techni-
ques from the asteroids that have little gravity. HAYABUSA sampling method is to
fire a bullet into the surface and capture fragments of the impact.

(4) To deliver the sample to the Earth, a reentry capsule conducts the reentry flight at
a velocity over 12 km/s directly from the interplanetary earth return trajectory.
The thermal protection materials used for the capsule were developed using the
most advanced technology.

0 HAYABUSA mission is expected to contribute to developing technology for fu-
ture planetary missions.

[0 HAYABUSA was launched in May 2003, carried out earth swingby operation in

May 2004, and now is directing to near-Earth asteroid ITOKAWA (1998SF36). The

spacecraft will rendezvous with the small asteroid in the summer 2005. After staying

in close proximity to the asteroid for about 3 months, it will return to earth in June

2007. When returning to earth, a reentry capsule will separate from the spacecraft

and plunge into the earth atmosphere.

http://www.isas.jaxa.jp/e/enterp/missions/muses-c/
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JAXA Latest Information Mail Service
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