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the International Space Station Programj%“"I

» 1984 : President Ronald Reagan was committed to the
United States in developing a permanently-occupied
space station and, along with NASA, invited other
countries to join the program.

»> 1988: Governments of Canada, ESA member countries,
US and Japan signed the Intergovernmental Agreement
(IGA) on the cooperation in designing, building,
operating and utilizing the space station.

» 1993: Revised the plan as Russia joined the program
» 1998: Beginning of on-orbit station assembly
» 2000: Beginning of continuous stay of the astronauts

» 2011: Completion of station assembly

» Present: In the utilization phase



Profile of
the Internatlonal Space Statlon Program%{‘I

2 iSSw}})hotographed
3 gom the space,.,shuttle Dlscovéry
e il e - "on 7 March; 2011
> The Iargest space statlon ever bunt the largest structure ever assembled

in space; one of the most complex international projects in history.

» The largest international program in history, with the participation of 15
countries, for about 25 years.

» Manned orbital facility for cutting-edge research and development, only for
peaceful purposes.




Framework of the ISS Program (IGA/MOU) 44

Intergovernmental
Agreement (IGA)

Russian
\7 Federation

Government of
Japan

overnment of the
United States

yoperating Agency:
MEXT

( yr. 2010, Tokyo, Japan )

Participating nations of
Europe (11 nations ) :
Belgium, Denmark, Spain,
France, Germany, Italy,

Nether lands, Norway, Me mordum of
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for execution of MOU etc.:

Sweden, Switzer land, :
_ Britain ) Uﬁderstandmg

NASA : National Aeronautics and Space Administration —
FSA : Russian Federal Space Agency
ESA : European Space Agency ~ -

CSA : Canadian Space Agency
MEXT : Ministry of Education, Culture, Sports, Science and Technology
JAXA : Japan Aerospace Exploration Agency




Contributions of each agency on the ISS  /#*4

Canada
(Dexter, etc.)

Japan
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from NAA’s websit.



Worldwide ISS Operations KKA
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Each of the space agencies operates their own ISS elements
and space crafts from their own control centers.



Japan’s Contribution to the ISS Program :
Japanese Experiment Module “Kibo” A

(" .
Pressurized Module
+ The largest pressurized module on ISS

Experiment Logistic Module
- 8 racks can be installed

- 10 payload racks can be installed - Cargo storage area

- Various resources provided

Power, Communication, Thermal control,
8 as supply and exhaust)

~
JEM Remote Manipulator
System (JEM RMS)

- Length: 10 m

- Relocate payloads on the
exposed facility without EVA

J
JEM Airlock
- Transfers equipment to/from
exposed area )

Exposed Facility
- Only full-scale external experiment area on ISS

- 10 attachment ports for experiment payloads

- Various resources provided

(Power, Communication and Thermal control)

\_ J




Japan’s Contribution to the ISS Program :
H-ll Transfer Vehicle (HTV) SHA

.
@ The first Japanese unmanned supplying spaceship to the ISS

~

@ An essential vehicle for the ISS operation after the Space Shuttle
retirement in 2011; which is the sole transportation vehicle that can
transfer large unpressurized cargo and pressurized experiment rack to
the ISS.

@ Delivered total 6 tons of pressurized and unpressurized cargo to the
ISS.

\@ 7 HTVs launched in total (2 have been launched).

il




HTV Launch Schedule & JAXA Astronaut ActivitiengfW“
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| “Wakata”

STS-123 Crew Exp. 18,19,20 Crew Exp. 22,23 Crew

(2008.3) (2009L3~7) (2009.12~2010.6)
First Japanese long

\V4 duration stay on ISS

- “Hosh|.de” “Yamazaki”
‘ .§ 2 (*,- STS-124 Crew
;.‘ | (2008.5) (2010.4)

STS-131 Crew |

Exp. 28,29 Crew |Exp. 32,33 Crew |
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as the Commander

of the ISS crew

I Exp. 38,39 Crew!

UndeIr training aiming at
future ISS mission
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SAIBO Rack
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Research
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(AQuatic Habitat)

GHF (Gradient
Heating Furnace)

(Electrostatic
Levitation
Furnace)

to be operational
from 2014
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Status of Life Science Experiments on Kibo

Nematode
(RNA

interference)
[Higashitani]

Technology
for
measuring

[Ohnishi]

the effects
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Cell & Life e
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[Nikawa]
Human cell p53 influence E:__}

Silkworm egg [Furusawal]

ﬁl_lMutant human

Conducting proposed themes and fixing

W Life science experiments on Kibo began (in Feb. 2009). Present W plans based on Kibo utilization scenario
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aging and alternation of
generations in space
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the Kibo module [Maklr'%ura &

Xperimen and environment
Nasu]




<General Information=

System
Study on bone loss

prevention with
bisphosphonate

Health Monitoring 4

=l

Artificial Gravity

4 :
M Preparation for future space
exploration.

B Space medicine supporting
Japanese human space activities

W |dentify adaptability of living

(
B Prevent bone loss and

urinary calculi.
M Analyze live body rhythm.

B Analyze effects of space
radiation.

B Monitor hair and fungi.
B Health monitoring system
Phase 1 (2008-2011): Completed

.

B Measures for muscle atrophy :
artificial gravity

arganisms to space environment

and Phase 3:

B Adjustment of dynamic changes.of

cerebral circulation

W Adjustment of vestibular and blood

pressure reactions

M [dentification of lives of microbes

and analysis of contamination

M Biological studies using killifish

Phase 2 (2012-2015):
Being considered

Being considered

Late 1SS utilization:
Sophisticated research
and preparation for future
space activities

J

Medium-term utilization of JEM: High-level

achievements from research,

reducing risks,

and identifying mechanisms
A T

v,

Initial Utilization of JEM:
Verify KIBO’s utility

Verification of biological

mechanisms in model living




Status of Materials Science Experiments on Kib6!

Start of materials science experiments on KIBO (Aug. 2008)

W Present

To be scheduled
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Status of Observation ytey
through Exposed Payloads on Kibo s

24-Hour Monitoring of Space and the Earth with Various ‘Eyes’

N
MAXI Discovery of new X-ray stars

MAXI

Observation of the moment when a huge
black hole was absorbing a star.

Discovered at a X-ray heavenly body in the Draco direction

(Appeared in the British science journal Nature on Aug. 25, 2011.)

\ JAXA/RIKEN/MAXI Team)

\

SMILES

Simultaneous observation with high
precision of consistent atmospheric traces
(nearly 10 kinds including ozone (03))

@ clo

Many chlorine The decrease of

Stratospheric zone is compounds are .
. . hydrogen chloride
decreasing above generated in the indirectly suggests an
Europe and Russia. process of ozone

destruction. increase of @) CIO.

[ @Eight new X-ray stars have been discovered for |
34 months since the beginning of its observation
(Before MAXI, about one was discovered a year.)

@ Cooperating with the U.S. satellite (Swift), Kibo
had been observing new discoveries regarding a
black hole. The related thesis was introduced in

the “Nature”.

\ J

7

@®Japan has studied ozone destruction
phenomena from various aspects by utilizing
the world’s highest standard of performance
provided by Kibo.

@ Further improvement of estimate precision is
being targeted.




Cooperation in Asia through APRSAF /x4

(APRSAF: Asia-Pacific Regional Space Agency Forum)

Bilateral Cooperation

ANGKASA (Malaysia) has been KARI (Rep. of Korea) and JAXA have
using a facility in Kibo (PCRF: Protein conducted a feasibility study toward a
Crystallization Research Facility) 5 collaborative mission in Kibo, 2011.
times in its protein crystallization Further consideration is ongoing.
experiments. N
i C= ‘o
Malaysia

g - Rep. of Korea
Protein Crystallization experiments in
Kibo are implemented through the

cooperation between JAXA and LAPAN (Indonesia) and JAXA are
FSA(Russia) working together on a feasibility study

~ ———_— g toward a collaborative mission in Kibo.

—

Indonesia




Cooperation in Asia through APRSAF /x4

(APRSAF: Asia-Pacific Regional Space Agency Forum)

Space Seed for Asian Future 2010

- Asian countries’(Indonesia, Malaysia,
Thailand, Vietnam and Japan)
collaborative mission was successfully
performed.

- Seeds were retrieved to the Earth and
returned to each countries July 2011.

- These seeds are being used for : E
research and educational activity in
each countries Indonesia  Malaysia Thailand  Vietnam

& | about 6 months
in Kibo

Returned
and distributed

Retrieved

Launched by H-IIB
launch vehicle

Indonesia 7 Thalland



Cooperation in Asia through APRSAF %%4

(APRSAF: Asia-Pacific Regional Space Agency Forum)

Parabolic Flight Micro-G Experiment for students

5 Parabolic Flight Micro-G
experiments for Asian
students have been carried
out since 2006.

- Students from Malaysia and
Thailand have participated in
this program.

- This program encourages
students to study Micro-G
science and promotes space
environment utilization among
young generations in Asia.

- Next flight is scheduled this
December.

4 B,
B, - B
n, —_
(- -
. 4

Meeting before the flight  Micro-G experiment.on the Airplane



Cooperation in Asia through APRSAF 44

(APRSAF: Asia-Pacific Regional Space Agency Forum)

Communication with Try Zero-G in Kibo
Japanese Astronaut - Scientific questions proposed by

B children in Asia-Pacific region(Australia,
Bangladesh and Malaysia) were
answered by Astronaut Furukawa'’s
experimental demonstrations(Try Zero-
G program) in Kibo September, 2011.
- Next Try Zero-G is scheduled in this
— Summer during Astronaut Hoshide’s
Real-time communication long duration stay in the ISS.
between Fijian studenis and o Srgp
Astronaut Furukawa in Kibo
was conducted October,
2011.

S L7
ralh
+

Fiji




Cooperation in Asia through
New Initiative on Kibo Utilization LKA

Estab. 2001

(APRSAF-8) . “Sentinel Asia™ New |nitiatives
— SENTINEL Disaster
Aé‘ stg%?teg‘y:gm Estab. 2011
i Estab. 2005 (APRSAF-18)
(APRSAF-12)

lications =TT
o, P s ar “Climate R® ”
SH ace 2 Estab. 2008 Climate Change
Environment (APRSAF-15) Regianal_Rea;diness
oy eview for
Utilization APRSAF key climate missions

WG Plenary e ,

,—-----~

i . “STAR" | Qe
_____ Session . | Satelled Fomhno i
" j . r the Asia-Fac Initiative for
: o@ﬁmﬂ-? Sl promotion of

p \
| |
| |

Estab. 2007 ! : Asian cooperation I

on KIb&/iSS I

I I
I I
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»UNIFORM*
UNiversity International DY T
FORmation Mission

Shift completedin March 2

e Fducation
and Awarernes

Communication
Satellite Applications WG

€ Space Environment Utilization WG agreed to launch a new initiative at APRSAF-18
€ Objective of this Initiative:
» 1o share the significances and values which Kibo/ISS will bring to the human
beings.
> to promote the establishment of Kibo utilization cooperation projects in Asia-
Pacific region.



Thank you
for your attention!



