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Lesson 9 A Mission Beyond Our Imagination

Part 1 | What did Hayabusa release before burning up on re-entry?

Amazing! A fiery burst of light over the Australian outback marked the return of the Japanese space probe Hayabusa,
potentially carrying samples from an asteroid that B could offer insights into the formation of the solar system.
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"It was like a shooting star with a starburst behind it. It was just fantasticl" an Australian official said to a newspaper
reporter.
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Having fraveled six billion kilometers in seven years, Hayabusa burned up on re-entry after releasing a capsule
expected to contain the first asteroid dust ever collected.
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The capsule parachuted to earth within the Woomera Prohibited Area, a remote military zone 485 kilometers northwest
of the South Australian state capital of Adelaide, at midnight on June 13, 2010.
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Planets like Earth, Mars and Venus have gone through changes such as weathering caused by atmosphere and water.
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For that reason, there is little evidence showing what these planets looked like when they were created.
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However, asteroids are thought to have remained almost the same ever since they were formed.
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This means that the asteroids may serve as "time capsules" containing messages from the past.
) N ERIBBENPSDRX vy 2=V %2 EALTYDS 4 L7 £ LTRICE DS Litgnt
V) ERTY,

Technology to bring back samples of an asteroid's surface to Earth is expected to enable us to find out what raw
materials and processes were involved in the formation of the solar system, and also what the solar system looked like
soon after the planets were created.
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Even if the returned samples are very small, they will still provide us with valuable information to help us _find

answers to the mysteries behind the birth of the solar system.
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Part 2 | What was the aim of Hayabusa's mission?

Hayabusa was developed and operated as an engineering test mission, with the aim of exploring an asteroid and
establishing sample return technology.
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Even NASA hadn't started such a project yet.
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In order to achieve these goals, four advanced technologies were introduced into Hayabusa.
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The first technology was a highly fuel-efficient "ion engine" that Bl works for a long time with a small amount of a

certain gas.
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The second was an "automatic navigation system" to approach faraway asteroids by space probe self-control.
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The third was "sampling under microgravity" by hitting a small ball against an asteroid's surface to obtain samples of
its material.
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The fourth was a heat-resistant "re-entry capsule" designed to return its samples to Earth.
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These technologies will contribute to future planetary explorations.
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Hayabusa was launched by M-~V rocket from Uchinoura, Kagoshima Prefecture, on May 9, 2003 and then continued
to fire its ion engine jets.
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Having been accelerated by an Earth swing-by in May 2004, Hayabusa arrived at its target, Itokawa, on September 12,

20005, after a 2-billion-kilometer voyage.
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Itokawa, a potato~shaped asteroid, was named after Japanese rocket scientist Itokawa Hideo.
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The asteroid of only 500 meters in diameter is estimated to be 4.6 billion years old.
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Hayabusa's rendezvous with Itokawa after a long flight with continuous operation of its ion engines was the first success
of its kind in the world.
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With remote scientific observations mostly completed in September and October 2005, Hayabusa conducted three
descents and two touchdowns on Itokawa in November 2005.
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The results of these observations, including the asteroid's gravity and unexpected surface conditions, were published
in the U.S. scientific journal Science.
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Part 3 | Why did Hayabusa strike a sympathetic chord with many Japanese?

A target marker, a device which B would act like a lighthouse for the probe, was to be released on Itokawa when

Hayabusa approached the asteroid.
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On November 20, 2005, Hayabusa successfully released a target marker, which B contained the names of 880,000

people from 149 countries the world.
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Prior to the launch, the Japan Aerospace Exploration Agency (JAXA) had run a worldwide campaign called "Let's Fly to
Meet Your 'Star Prince" to give supporters a chance to leave their names on the asteroid with their hopes and dreams.
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In April 2007, Hayabusa started preparations to return to Earth.
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Its return was delayed by three years due to repeated mechanical troubles, from fuel leakage to lost communication
and engine trouble.
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At one point, there seemed to no possibility that this probe would come back, but the engineers never gave up.
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They believed that Hayabusa would eventually respond to their commands and live up to their expectations.
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When three of Hayabusa's four ion engines were out of order, one of the project engineers proposed an inspired idea.
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By combining the functions of two partially~-working ion engines, they managed to guide it home.
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Since the engines had already outlived their design life, one engineer called it "a miracle" that the probe was able to
keep traveling.
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Although Hayabusa had been terribly damaged, it was being operated so as to travel back to Earth and complete its
mission.
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The 510-kilogram probe struck a sympathetic chord with many Japanese, who B watched its return eagerly on the

Internet.
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Part 4 | What message does Hayabusa give us?

"If you don't build a high tower, you will never see a new horizon. The Hayabusa mission had opened a new era of
planetary exploration to the world by setting very ambitious and challenging goals," said Professor Kawaguchi
Jun'ichiro, the project manager.
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"The Hayabusa spirit enabled us to see our true capabilities and will now lead us to further development. This spirit
has S_I;:Pt new guidelines for future missions."
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Kawaguchi also said, "The Japanese word for 'future’ literally means 'what had not come yet.' You cannot see the future,
but trying to make it visible is very important. The most important thing is to make efforts to create what had not come
yet and make it real."
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As Dbadly~-damaged Hayabusa fraveled back to Earth, the exchanges with Hayabusa through on-and-off
communications led for the first time to a feeling of empathy.
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This was a unique experience for Kawaguchi, gained through his many years of working with the space probe.
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Some people say that Hayabusa is like life itself: Life is intended to be used and burned up with passion, and while it is
burning up, the torch is passed on to the next generation.
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Hayabusa, having overcome many troubles with the power of our hopes and dreams, gives us the message, "Don't lose
your challenging spirit. Never give up!"
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Hayabusa burned up in the night sky like shooting star, but it will be remembered as a phoenix for Japan.
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The universe is still full mysteries.
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Will Hayabusa give birth to new knowledge beyond our imagination?
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Let's keep our fingers crossed.
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