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What is the International Space Station (ISS)?

ISS is @ manned experimental facility that is located in space, approx.
400km above the ground. It was built with the cooperation of 15
countries, including Japan, the U.S., Russia, Canada, and various
European countries, with construction beginning in 1989 and ending
in 2011. It is about the size of a soccer field. Six astronauts are on
hand at all times, conducting various experiments. Japan is set to
participate in ISS operations until 2024.

The “Kibo"” Operations System

System operation and experiment operation for the Japanese Experiment
Module "Kibo" is conducted at the Tsukuba Space Center.
Communications between the Tsukuba Space Center and "Kibo" are
generally conducted through U.S. data tracking and relay satellites (TDRS).

System Operations:

The JAXA Flight Control Team, which consists of flight directors and flight
controllers, supervise "Kibo" through the JAXA Mission Control Room of the
Tsukuba Space Center. The flight director leads overall operation, and is supported
by flight controllers with professional knowledge of each "Kibo" system.

System operation involves checking the data on the conditions of various
systems, including the thermal control system, the electrical systems,
communication systems, environmental control and life support systems, the
robotics system, etc., and ensuring that these systems are working properly.
They also provide the ISS crew with the necessary instructions in the case of fire,
loss of pressure, or air contamination.

The “Kibo” Operations System Team:
http://iss.jaxa.jp/en/kibo/system/operation/team/

Experiments Operation:

Tsukuba Space Center is in charge of creating Japan's experiment operation
plans, which they then send to the Marshall Space Flight Center in the U.S.
Marshall Space Flight Center makes adjustments to the plan, and incorporates it
into the operation plan of the ISS as a whole, which is managed by the Johnson
Space Center. Experiments are then conducted according to this plan.
Experiments on "Kibo" are managed by the "Kibo" Payload Flight Control Team.
This team monitors the progress of experiments in the Tsukuba Space Center’s
User Operations Area, which connects from the JAXA Mission Control Room, and
coordinates with the JAXA Flight Control Team to move these experiments along.
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Red circle indicates the Japanese Experiment Module "Kibo"
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Communication with "Kibo"

(38 English) http://iss.jaxa.jp/en/kibo/
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JAXA Website (English)

Explore to Realize

Tel.03-5289-3650 Fax.03-3258-5051

Japan Aerospace Exploration Agency
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Japanese Experiment Module "Kibo"

The International Space Station (ISS) is a permanent research
laboratory in space, a frontier project orbiting 400 km above
the Earth where space-specific features including microgravity,
high vacuum, space radiation, and infinite solar energy are
expected to revolutionize many areas of research. The Japanese
Experiment Module "Kibo" will serve as a module on the ISS.
"Kibo" is Japan's first manned facility in which crews can
conduct long-term experiments in space. After three launches
on the Space Shuttle and subsequent assembly in space,
"Kibo" was completed in July 2009. "Kibo" is operated and
controlled by the operation control room located at the Tsuku-
ba Space Center on a 24-hour, 365-day basis.



at you can do on "Kibo".
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Supporting a healthy society with longevity.
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In Japan, where one in four people is 65 years of age or older, people hope to
stay healthy as long as possible. In microgravity, bones weaken extremely quickly,
at approximately 10 times the rate seen in people with osteoporosis, and muscles
weaken extremely quickly, at approximately twice the rate of people confined to
bed. Research focusing on these phenomena, which could be called an
accelerated model of aging-like physiological changes, is expected to contribute
to the prevention and treatment of locomotive syndrome, in which motor organs
such as bones and muscles become atrophied.

Along another line, because convection and sedimentation do not occur in
microgravity, protein crystals can be grown with higher quality than on Earth.
Using these high-quality protein crystals makes it possible to determine the
structure of proteins in more detail, and this is useful for drug research and
development.

In the future, we will conduct new experiments, such as crystalizing membrane
proteins for drug targets and producing 3D tissues / organs from stem cells for
regenerative medicine. We also plan to conduct epigenome research to clarify
genetic changes caused by microgravity.
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Astronaut Koichi Wakata participated as a subject in experiments on
preventing reduction of bone density. We investigated the change in his bone
density after taking a drug intended to treat osteoporosis.
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Contributing to a prosperous, safe, and secure life.
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Various experiments have already been performed on “Kibo” and we have obtained revolutionary scientific
results in the life sciences, space science, material science, and physics. We have also developed technologies for
supporting space experiments. “Kibo"” has a tremendous capability to contribute to even more discoveries and
provide good solutions to problems. Below, we introduce some of the results obtained in “Kibo” and our new

challenges for the future.
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Experiment Logistics Module,
Pressurized Section

An area for storing experimental
equipment, materials, consumables,
etc.
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Pressurized Module

The area for experiments that is the

heart of "Kibo". This module can

be used to perform experiments like

the following.

® Experiments in life science (cell
cultures, growing plants, rearing
mice, etc.)

® Experiments in materials science
and physical sciences (crystal
growth, combustion, fluids,
melting materials, etc.)

® Medical experiments with
astronauts as subjects

About “Kibo"

“Kibo" is Japan's first manned laboratory on the ISS. Experiments commenced in “Kibo”
in 2008. The area for experiments consists of the Pressurized Module, which is filled with
air at a pressure of 1 atmosphere and can accommodate activities performed in the same
clothes as on Earth, and the Exposed Facility for performing experiments in space.
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JEM Airlock

module and space.
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Exposed Facility

experiments are possible:

sensors, etc.
® Evaluation of space materials
® Earth observation

® Celestial observation
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JEM-Remote Manipulator System

Performs work such as exchanging experimental equipment for extravehicular experiments.

Global warming, an increased frequency of extreme weather events, and the food
shortages that accompany them ... Humanity is currently facing a variety of problems. On
“Kibo"”, we are working to help solve these kinds of problems and to ensure a prosperous,
safe, and secure life. For example, observation of Earth from space is useful for predicting
environmental variations and monitoring disasters that cover wide areas. Furthermore,
experiments on cultivating plants in microgravity environments are expected to deliver
results such as the creation of rice that will not easily be damaged, even by typhoons.
Surgical robots that are now actively used in medicine were created from the technology of
Canadarm2, the Canadian robotic arm mounted on the ISS. The Japanese robotic arm
(Remote Manipulator System) on “Kibo” is also a practical robot that is capable of fine
operations by remote control. This technology is also applicable to medical treatment and
nursing care on Earth.
We are beginning a trial to provide the opportunity to perform space experiments more
easily, so that “Kibo" can be used to explore a wider range of applications and new ideas
with the aim of contributing to the realization of a prosperous, safe, and secure life.
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Improving technologies in manufacturing.
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Used when moving experimental
equipment through the pressure
differential between the pressurized
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Used to perform experiments with the
experimental equipment exposed to
space. For example, the following

® Verification tests of space equipment,
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Pioneering new fields.
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Humankind was born in the gravity of Earth, and science and technology have
been developed though research "with our feet on the ground." Eventually, we
leapt from the Earth and put our effort into “Kibo”, a facility that allows us
continuously perform experiments in space, where we are free from the effects of
gravity. On “Kibo”, we are also conducting scientific research rooted in the
intellectual curiosity of humankind.

X-ray observation of the entire sky and elucidation of the mechanisms of ice
crystal growth are examples of research that can only be performed in space. In
addition, observation of the atmosphere over a wide range from the Earth’s
surface up to the upper atmosphere will lead to the creation of new academic
fields. We are also making advances in observations aimed at clarifying the
acceleration mechanisms of high-energy cosmic rays and the true nature of dark
matter.

On “Kibo", we are looking deeply into scientific truths and pioneering new fields
that are possible only in space.
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To unexplored space.
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We are currently discussing international space exploration to the
Moon, Mars, and beyond. For preparing long-duration human
spaceflight, we are developing new systems and equipment on “Kibo",
incorporating technology from Earth.

For example, we are developing water recycling systems that are
compact, require little power, and do not need filter replacement;
remote medical treatment systems for astronauts; and next-generation
spacesuits that are lightweight and easy to move in, even on celestial
bodies that have gravity.

Japan has many excellent technologies outside of the space
development field. By actively incorporating more of these
technologies, we will contribute internationally and also establish the
technology needed for manned space missions.
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A high-temperature sample floating in the
Electrostatic Levitation Furnace on ISS.

For example, in microgravity conditions, materials can be made to float
without having to be in a container. This characteristic has allowed us to
develop new technology that measures the physical property data of materials
with extremely high melting points, by melting them while they float in the air.
This allows for high-precision measurements and the creation of materials
without having them be contaminated or influenced by a container. Also, as
we know that causing alcohol to mature helps develop its smoother, milder
flavor, we believe that the changes in higher-order molecular structure
contribute to this change. This is why we are currently conducting alcohol
maturation experiments in space in order to understand this mechanism. There
is also an experiment underway to examine the durability of cutting-edge
space materials in the harsh space environment, with the results of this
experiment to be incorporated in the production of next-generation space
technologies.



