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Asteroid Explorer Hayabusa
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Planets such as the Earth, Mars and Venus have undergone
weathering caused by atmosphere and water, as well as
crustal deformation. Accordingly, there is little evidence
indicating what these planets looked like when they were
created. However, asteroids are said to orbit around the sun
in almost the same state as they were when born. This means
that the asteroids serve as “time capsules” containing
messages from the past.

Establishing the technology to bring back samples of an
asteroid’s surface to earth (sample return) is expected to
enable us to find out what kind of raw materials and
processes were involved in the formation of the Solar System,
and also what the Solar System looked like after the planets
were created. Even if the returned samples are very small,
they will still provide us with valuable information to find
answers to the mysteries behind the birth of the solar system.

Hayabusa was developed and operated as an engineering
test mission, with the aim of exploring asteroids and estab-
lishing sample return technology.

It was launched on May 9, 2003, and returned to the earth
on June 13, 2010 and completed operations by dropping its
on-board capsule over Australia.
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rder to perform the sample return mission successfully,
ous advanced technologies are introduced into Hayabusa.
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The image of Itokawa taken by
Hayabusa.
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Fireball observed in Australia during the
re-entry of Hayabusa to the earth’s
atmosphere.

(B#3E Japanese)
http://www.isas.jaxa.jp/j/lenterp/missions/hayabusa/

Launch \\
IR 41T (2004.5.19) e

Earth Swingby

HEER
Earth

5117
(2003.5.9)

.\\

4 [ MDD 52007 5
/ Itokawa Departure,
HIRIFER2010.6)

Earth Arrival

I\REFEFTORE
Transfar to Itokawa

HIREEEE
Return from Itokawa

EE weight : 510kg (FT5EIFEF at launch)
H 4 X Dimension : A& core #J1.0mX 1.6mX2.0m

A&\ R)LDiED Sifigk THIS.7m(at deployment of solar paddle)
¥15 LIS Launch vehicle : M-V-5 (2003%F589H May 9, 2003 )

Hayabusa has several engineering technologies to verify in space: a highly
fuel efficient "ion engine”, an "automatic navigation system" to approach
far-away asteroids by spacecraft self-control, "sampling under microgravity" to
hit a small ball against the asteroid's surface to obtain flying pieces of its
materials as samples, and a " re-entry capsule" designed to be heat-resistant in
order to return its captured samples to Earth. These technologies will
contribute to future planetary explorations.

Hayabusa launched on May 9, 2003, and continued to fire its ion engine
jets, was accelerated by earth swing-by in May 2004 and arrived at its target,
the Itokawa asteroid, on September 12, 2005. The rendezvous with an
asteroid after a long flight with continuous acceleration from the ion engines
was the first success of its kind in the world. With remote scientific
observations and terrain measurement mostly completed in September and
October 2005, in November 2005, Hayabusa conducted three descent
operations and two touchdowns on Itokawa. The results of these scientific
observations were featured in the American science magazine "Science,"
introducing a lot of new information about the asteroid, including its gravity
and surface conditions.

Hayabusa started orbit transfer to return to the Earth in April 2007, and then
re-entered the earth's atmosphere in June 2010 after overcoming many
troubles. A capsule separated from Hayabusa right before re-entry was
recovered at Woomera, Australia. It is extremely significant that these
technologies needed for sample return from an asteroid were verified.
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Capsule that landed in the Woomera Curation facility for analyzing the

desert. samples.
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http://www.isas.jaxa.jp/e/enterp/missions/hayabusa/
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JAXA Website

http://www.jaxa.jp/
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Institute of Space and Astronautical Science Website
http://www.isas.jaxa.jp/
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Lunar and Planetary Exploration Program Group Website
http://www.jspec.jaxa.jp/



