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Foreword

“Kibo” is the name of the Japanese Experimental Module attached to the
International Space Station (ISS), and the word means “Hope” in Japanese. The
Kibd project began in the 1980s, and I myself was involved in its system integra-
tion as an engineer at Japan Aerospace Exploration Agency (JAXA) in the late
1990s prior to being selected as an astronaut candidate. I therefore witnessed the
hard work by so many dedicated people during the development.

I still vividly remember the figure of Kibd in a clean room during the process
of its production. Approximately 2.5 million components from over 600 compa-
nies, including computers, wiring, and ducts, were being integrated into the struc-
ture. The two windows on the side resembled human eyes, the airlock looked like
a human mouth, and the robotic arm appeared like a real arm. It was as if the
engineers were putting a soul into it and creating an artificial cyborg.

In 2010, I visited Kibo in space. It was a very impressive reencounter for me.
Kibo not only embodies the hopes of Japanese space development; it is also a
symbol of the international collaboration that created the ISS. During the mission
on board the ISS, I, along with an American crewmate, manipulated the Canadian
robotic arm and attached the Italian-built logistic module “Leonardo” onto the
ISS. After it was berthed, all of the crew members, including Russian colleagues,
installed various equipment which it had delivered. At that time, I strongly felt the
bond of international collaboration.

viii



Foreword ix

Naoko Yamazaki (JAXA)

I would like to express my sincere appreciation to all the people who have
dedicated their working lives to the individual national space programs involved,
the families that supported them, and the people who encouraged them. The spirit
of “Kibd” will inspire the next generation of space explorers.

Naoko Yamazaki
JAXA astronaut



Preface

After writing my first book in 2016, In the Footsteps of Columbus, European
Missions to the International Space Station, 1 was eager to push on and create a
series of books that highlight the often forgotten contributions of Europe, Japan
and Canada as the smaller partners in the International Space Station (ISS).

This book narrates the Japanese missions to the ISS. It is laid out in much the
same manner as Footsteps, beginning with a brief summary of Japanese human
spaceflight prior to the ISS missions, followed by an overview of the various
spacecraft referenced in the text and then a detailed description of each mission.
The mission chapters include the statistics (dates, times, spacecraft vehicles, per-
sonnel) for each mission, a catch-up on the ‘story so far’ for the ISS, a biography
of each astronaut, a look at the mission patches and a day-by-day or weekly log of
each mission.

Whilst the Japanese Aerospace Exploration Agency (JAXA) is a relatively
young space agency because it was founded in 2003, its antecedents go back to the
1950s. In 2003, three government organisations merged to create JAXA. The
Institute of Space and Astronautical Science (ISAS) was primarily responsible for
astronomical and planetary science studies. It was founded in 1981 with the amal-
gamation of university institutes led by the University of Tokyo. The National
Aerospace Laboratory of Japan (NAL), which studied aeronautics and rocketry,
was founded in 1955 as the National Aeronautical Laboratory. The National Space
Development Agency (NASDA), which was founded in 1969, was responsible for
satellites, launch vehicles, launch facilities and tracking. NASDA was also the
agency responsible for human spaceflight with selection and training of astronauts
and their missions in partnership with the US National Aeronautics and Space
Administration (NASA), the European Space Agency (ESA) and the Canadian
Space Agency (CSA).



Preface xi

In the late 1990s and early 2000s, failures by H-II and M-V launch systems and
the failure of the Nozomi Mars mission led to calls for integration and streamlin-
ing of the government’s space efforts, hence the establishment of JAXA in 2003.

The first chapter outlines the history of Japanese human spaceflight in advance
of Koichi Wakata’s ISS assembly mission on STS-92. This era includes a privately
funded space tourist flying to Russia’s Mir space station, Spacelab and Spacehab
missions on NASA shuttles, the retrieval and return to Earth of a Japanese micro-
gravity research satellite, the first Japanese spacewalk and the Shuttle Radar
Topography Mission which mapped the planet.

The next chapter gives a brief description of the various spacecraft employed
by Japanese astronauts to reach space, namely the Space Shuttle and the Soyuz,
and the uncrewed vehicles that have resupplied them on board the ISS, namely the
Russian Progress, the European ATV, the Japanese HTV, and the American Dragon
and Cygnus commercial vessels.

Since STS-92, all Japanese missions to the ISS have involved assembly and
supply tasks, particularly of the JAXA Kibd laboratory, and astronauts have con-
ducted long-duration tours. These missions are covered in the following
chapters.

As Japanese astronauts do not tend to name their missions in the way that ESA
astronauts do—for example Thomas Reiter’s 2006 Astrolab mission or Paolo
Nespoli’s 2010 Magisstra mission—the names of these chapters reflect the launch
vehicle on which the astronauts flew, e.g. STS-92 and the ISS expedition
number.

The information for these missions came from a variety of sources, including
NASA, ESA and JAXA mission status reports, astronaut biographies and blogs,
contemporaneous magazine articles and reference websites such as the encyclo-
paedic www.spacefacts.de. Over the years, the methods and practices of writing
and maintaining these logs have evolved. As a result, the level of detail or data
recorded may differ between a shuttle mission and an ISS expedition or between
a 1990s mission and a twenty-first-century mission. Although I have tried to keep
a common format across the chapters, this was not always possible.

For the long-duration expeditions on which astronauts spend up to 6 months in
space, some of their duties are less than exciting. Although I have tried to cover all
the routine maintenance tasks and medical tests they undertake on the station (e.g.
microbial sampling, weekly cleaning housework, acoustic testing, packing and
unpacking of cargo, maintaining inventory logs, eating meals, logging food intake,
sleeping, pre-sleep and post-sleep reaction time testing, Earth photography, con-
ference calls with ground control, charging batteries, the maintenance of equip-
ment and the daily exercise regime), I haven 't listed these tasks repetitively; [ have
instead focused on the highlights of each astronaut’s mission.



xii Preface

A rich story of human spaceflight occurred between and around the Japanese
missions that are detailed in this book. Although I have mentioned key missions
and events in American and Soviet/Russian spaceflight that occurred during this
time period, these missions lie outside the scope of this book. I have provided a
bibliography for readers wishing to explore this exciting period of space history.

When selecting terminology, I have used the term ‘astronaut’ when describing
flights on American spacecraft and ‘cosmonaut’ for flights on Soviet or Russian
spacecraft. However, the same spacefarer could be described as both over the
course of the book because some Japanese have flown on both American and
Russian craft.

John O’Sullivan
September 2018
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updates

Before ISS

This introduction is a brief review of the history of Japanese human spaceflight
prior to the construction of the International Space Station (ISS).

On 11 March 2011 the Tohoku earthquake in the ocean floor east of the Japanese
Oshika Peninsula caused a tsunami to strike the coast and send 40-m-tall waves as
far as 10 km inland. Prior to the earthquake, Reactors 1, 2, and 3 of the Daiichi
Nuclear Power Plant at Fukushima were active and Reactors 4, 5 and 6 were shut
down for re-fueling. However, all 6 reactors still required cooling. After the earth-
quake, the active reactors were shut down by inserting control rods and because
they were not generating power the backup diesel generators were needed to
power the cooling pumps. The tsunami overcame the plant seawall 50 minutes
after the initial shock and flooded all but one of the emergency generators. On 12
March, after the remaining generator failed, the backup batteries expired and the
cooling pumps stopped, causing the fuel rods to overheat. Between 12 and 15
March, Reactors 1, 2 and 3 melted down and a series of hydrogen-air explosions
released radioactive material into the atmosphere.

Some 32 km away, in the town of Takine, a shitake mushroom farmer heard the
news, hung a radiation detector on his neck and fled in his truck. From his previ-
ous career as a journalist, he was suspicious of the authorities and the veracity of
the news being broadcast. After spending some time with a friend in Koriyama,
60 km from Fukushima, he moved to Gunma Prefecture before finally giving up
hope of returning to his farm. In November 2011 the former journalist and mush-
room farmer accepted a position teaching agriculture at the Kyoto University of
Art and Design.

This mushroom farmer and former journalist, Toyohiro Akiyama, could not
even count the Fukushima disaster as the most eventful episode of his remarkable
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life. This is because when he flew to the Mir space station in December 1990 he
became the first Japanese person in space.!

Born to affluent parents in Tokyo in 1942, Akiyama joined the newspaper club
in his senior high school. After graduating from the International Christian
University in Mitaka, Tokyo, he decided on television journalism as his career and
joined the independent Tokyo Broadcasting System (TBS). His reasons included
the fact that newspaper journalists had to start in regional bureaus, whereas he
wished to remain in Tokyo. However, he was soon sent to London, where he was
‘on loan’ to the British Broadcasting Corporation (BBC) and issued Japanese lan-
guage reports from there. After a stint back in Japan covering the Japanese politi-
cal scene, he was sent abroad again, this time to Washington DC, where he was the
bureau chief from 1984 to 1988. He covered the US-USSR Strategic Arms
Reduction Treaty talks and the Reagan-Gorbachev Reykjavik summit.

As the USSR sought to monetise their space program, several western foreign-
ers were flown to Mir in this period, with agreements with Austria, Germany and
France, as well as a privately funded British project named Juno. But first there
was a commercial deal with TBS which saw 163 candidates whittled down to
Akiyama and TBS’s only camerawoman, Ryoko Kikuchi. TBS were funding the
flight with assistance from their sponsors Minolta and Sony. Reports of the cost of
this mission to TBS range from $12 million to $37 million, with $7.4 million in
ultimate losses.

Being a heavy smoker and drinker Akiyama never expected to fly, but when
Kikuchi was struck down with appendicitis and ended up in hospital only a week
before launch, he became the prime crewmember. His lack of fitness and his fond-
ness for cigarettes upset some Soviet journalists who would have preferred the
first journalist in space to have been Russian. Their campaign came to naught,
probably because of the cash influx to the Glavcosmos commercial space
program.

On 2 December 1990, Akiyama launched on board Soyuz TM-11 with com-
mander Viktor Afanasyev and flight engineer Musa Manarov. The Russians would
become the EO-8 resident crew of Mir. During the 2-day flight to the space station
and the subsequent week on board it, Akiyama suffered from space adaptation
syndrome (as many spacefarers do) but soldiered on, making live broadcasts to
Japan when passing overhead and conducting experiments with six Japanese tree
frogs.

He returned to Earth with the two Gennadis of the EO-7 crew, Manakov and
Strekalov, in their Soyuz TM-10. Immediately upon landing Akiyama craved his
beloved cigarettes, having foregone his four pack per day habit while in space.

"Ellison Onizuka, born in Hawaii, USA, flew on the NASA Space Shuttle mission STS-51C on
24 January 1985. He was the first person of Japanese descent to fly into space. He died on his
second mission when the Challenger broke apart after launch on 28 January 1986.
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When asked about the most memorable thing that he saw from space, he said,
“The scenes I saw from 400 km above the Earth. The diameter of the Earth is
13,000 km, so you can’t see the Earth in its entirety if you are only 400 km away.
But what still struck me as impressive was the shining blue Earth, which looked
like one form of life floating in the universe. At the same time, I was reminded of
the thinness of the blue layer, which is the atmosphere. So it made me visually
aware that the atmosphere is so thin, and such a thin atmosphere protects every
living thing — forests, trees, fish, birds, insects, human beings and everything.”?

Wishing to learn and experience “the most basic human activity” of growing
his own food, he left his wife, children, and job in Tokyo and moved to Fukushima
where land was cheap. In his opinion, his family were used to his absences during
his journalistic career and they visited him in the summers. He stayed there until
the catastrophic events of March 2011.

Figure 1.1: Toyohiro Akiyama at the Kyoto University of Art and Design, August 2013
(Japan Times)

> Japan Times interview 3 August 2013.
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The first official NASDA astronaut candidates were selected in August 1985. If
it were not for the loss of the Space Shuttle Challenger on 28 January 1986, one
of Takao Doi, Mamoru Mohri or Chiaki Mukai (née Naito) could well have beaten
Akiyama to the honor of becoming Japan’s first spacefarer. They all eventually
flew in space, with Mohri going first, on board the Space Shuttle Endeavour for
the STS-47 mission in September 1992.

Mamoru Mohri was born in Yoichi on the island of Hokkaidd on 29 January
1949. He was awarded a Bachelor’s degree in Chemistry from Hokkaidd
University, gained a Master’s there also, and went on to earn a PhD from Flinders
University in Adelaide, Australia. From 1975 to 1985 he worked on nuclear fusion
and materials science research at Hokkaido University.

Mohri went on to join the NASA Astronaut Group 16, known as The Sardines,
in 1996 and become a Mission Specialist, but first, in 1992, he flew as a Payload
Specialist for Spacelab-J, which was carried in the payload bay of STS-47. That
was a joint NASA/NASDA life science and materials science mission on which 35
of the 44 investigations were sponsored by NASDA and two others were joint
experiments. The NASDA designation for the mission was the First Materials
Processing Test (FMTP). This flight was notable for a number of reasons. It was
the first spaceflight by an African-American woman, the doctor and engineer Mae
Jemison. It was also the first time a married couple travelled to space on the same
mission. Mark Lee and Jan Davis began dating during training and got married in
secret, only revealing their union after it was too late to replace one of them on the
mission. It was not against NASA rules at the time for married couples to fly
together, but a ban was later introduced to preclude the possibility of team dynamic
problems. Lee and Davis have repeatedly denied rumors of sexual activity while
weightless in space. They have since divorced.

After retiring from NASA in 2000 following his second spaceflight, Mohri
became Chief Executive Director of Miraikan, the National Museum of Emerging
Science and Innovation in Tokyo. On 16 March 2016 he was awarded Honorary
Membership of the Order of Australia (AM) for services to Australia-Japan educa-
tion and science relations, and on 16 April 2018 he received the Chevalier, Légion
d’honneur, from France.

Japan’s first woman in space was Chiaki Mukai, who launched on board STS-
65 on 8 July 1994. She was born in Tatebayashi, Gunma Prefecture, on 6 May
1952. After graduating from Keio Girls’ High School in Tokyo in 1971, Mukai
went on to a distinguished medical career. After receiving her Doctorate of
Medicine (MD) from Keio University in 1977 she was board certified for medi-
cine. She worked in general surgery before gaining her PhD in physiology at Keio
University in 1988, becoming board certified for cardiovascular surgery in 1989.
Before being selected as a NASDA astronaut she was chief resident of cardiovas-
cular surgery at Keio University Hospital and also an assistant professor in that
subject at her alma mater.
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Figure 1.2: Mamoru Mobhri (Flinders University)

Mukai was selected as part of NASDA’s 1st Astronaut Group in 1985. Prior to
her first launch, from 1987 to 1988 she served as a visiting scientist at the Division
of Cardiovascular Physiology of the Space Biomedical Research Institute at the
NASA Johnson Space Center. From 1992 she was a Research Instructor of the
Department of Surgery at Baylor College of Medicine in Houston. She was a visit-
ing associate professor of the Department of Surgery at Keio University School of
Medicine in Tokyo from 1992 to 1998. Also in 1992, she acted as crew backup and
Spacelab communicator for Mohri’s STS-47 mission.



