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Reaching Space Frontiers

- To incorporate the results of our R&D into the social system and continue to serve the public,
JAXA must continue to accumulate successes every year.
To implement our medium/long-term plan and fulfill our role,
| believe that JAXA should be an organization whose staff share the following five principles
as we continue to challenge the frontiers of human knowledge:

* Both as individuals and as members of society, we aim to create a workplace where people routinely greet one another,
treat one another with consideration and respect, and share their ideas with one another in order to achieve our shared success.

* Remembering that our work has a bearing on society at large, we will be mindful of how we can make contributions to Japan
and its people as well as the international community through our endeavors in the aerospace arena.

* As professionals in the field of aerospace, we will nurture our own potential for innovation and creativity, and will strive to improve our capacity for planning,
research and development, project execution, and organizational management in order to bring our ideas to fruition.

+ We will challenge ourselves to work on aerospace initiatives with integrity while also being accountable for and taking pride in the contributions that our work
makes to society. We will place importance on the small day-to-day advances while also maintaining a comprehensive and long-term perspective.

* We will give back to society the wisdom and achievements borne of our efforts in the field of aerospace, and will combine them with other initiatives to
contribute toward people’s daily lives, economy, security as well as resolving global issues.

As the core implementing agency to support the Japanese government’s development and utilization of space with technology,
we work with pride in challenging in space and aeronautics field.
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i R&D and Operations of Transportation System
'T«‘ For dependable delivery of supplies to space, JAXA is working to enhance the performance, reliability and
/ efficiency not only of launch vehicles, but also of ground facilities and operations by integrating them into one
system. We aim to strengthen our international competitiveness in the space transportation field by increasing

our utility to users and responding flexibly to the needs of society and the era.
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B Making Rocket Launches an Everyday Event
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H3 Launch Vehicle / H3O%4 v b

The H3 Launch Vehicle is Japan's new mainstay launch vehicle. Our goal is to provide
“easy-to-use rockets” that offer flexibility, high reliability, and great cost performance,
developed by always remaining mindful of the users™ perspectives. These developments
are being advanced by the collective efforts of JAXA together with Japanese companies.
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LE-9 Engine / LE-9 > >

The LE-9 engine is the main engine of the H3 Launch Vehicle.
The H3's engine needs greater thrust than any other liquid
rocket engines ever developed by Japan. To realize this high-
thrust, high-reliability and low-cost engine, we adopted the
“expander bleed cycle” method, which JAXA has gained
knowledge on from the development and operation of the LE-b
engine series. This method has advantages of reducing the
number of engine parts and making the engine less prone to
abnormal combustion. We also introduced new technologies
such as 3D printing to make the engine structure simpler for
further increasing the reliability and lowering the cost.
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We will create a brand new world of Japan's space
transportation with the H3 Launch Vehicle, full-model
changed by the existing rockets.
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H3 Project Team / H37 O =/ M F— L
Masashi Okada / FlE E52

Successful
- Launch Rate

97.8%
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The H-1IA Launch Vehicle has been in operation since 2001 as a highly
reliable large-sized mainstay rocket, and is continuously used in
missions to launch satellites and space probes. The launch service
operations were transferred in 2007 to Mitsubishi Heavy Industries, Ltd.,
with JAXA in charge of launch safety management (such as ensuring
ground and flight safety).
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Epsilon Launch Vehicle /| #7>0>04 vk

The Epsilon Launch Vehicle is a solid-fuel rocket designed to lower the threshold to space hitherto regarded as “special”
and to usher in an age in which everyone can make active use of space. It has achieved a world-class, satellite-friendly
environment by reducing vibration and noise as well as buffering shocks during satellite separation. Epsilon-4 established
the technology for the simultaneous launch of multiple satellites, and Epsilon-b succeeded in inserting nine satellites, the
most ever, into their scheduled orbit. Furthermore, the development of the “Epsilon S Launch Vehicle” has started to
strengthen Epsilon’s international competitiveness by maximizing synergistic effects with the H3 Launch Vehicle with the
aim at launching the demonstration flight in FY2023. Through these efforts, we intend to make a full-scale enter into the
launch market for small satellites including nanosatellites, the demand for which is expected to grow in the future.

CNETHA>EFEANROEEEZ T, #ENRENICFEZ ER2R/ROERZ BiEUER
ROy TT, BEICESTORY DM Z EE T BIRE. FE FENHRESICETHEISN. HE
[CRELVEBHEREERBEUELL, (SEHCEHOBEZRIICT 5 LT3R IZHIZL. 55H TR
REDIE T ESNTEITRALELUT, Fe BeDs o —hReREUERZRS H D@2 BN
ELIETA72 00 SOy b ORFEICEF U IBEEICEIHO 5 EFZBELTVET. 25U
DIEH [CL), SBEREODIADRIATNS B NUFHEEDH 5 LFHHAOFESAZBELTVET,

Compact Launch System
AVNIMGHIBEIFS 2T I

Epsilon’s automated inspection and its small, simple launch pad are
key elements for our compact launch system.
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Taking advantage of solid-fuel rockets, we are challenging to
further evolve the Epsilon Launch Vehicle.
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Epsilon Rocket Project Team / ¥ 7> 0> 04y b 7OV LI M F— L
N, Takayuki Imoto / H37¢ F&1T

Working to Realize the Future of Space Transportation / f¥RFEHEXRDEIRICMI(FT

RV-X firing test / RV-X O #AKEHBR D% F CALLISTO

Reusable rocket imagination / B O4y MEER

JAXA launched the “Innovative Space Transportation Programs™ based on the “Roadmap for Innovative Future Space Transportation Systems™ established by the Ministry of Education, Culture,
Sports, Science and Technology (MEXT). The goal of these programs is to realize a future space transportation system as indicated in the above roadmap by working in collaboration with diverse
organizations and businesses. We are also striving to achieve partial and total reusability of the rockets as stated in the aforementioned roadmap by conducting R&D on Reusable Vehicle
eXperiment (RV-X), in addition to working together with the French and German space agencies on first-stage reusability test flights (CALLISTO).
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Earth observation satellites that monitor land and sea contribute to diéaster countermeasures and
global warming issues. Keeping an eye on the Earth from space, satellltes are useful for j ‘}IVI les t
our beautiful planet for the next generation.
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Bl Satellites Support to Make Our Daily Life Better
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*The following are selected from all satellites. / 38# L CVBATHEF—HTT,
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Earth Observation Satellites (In Operation) / #hERELRIR 2 (EF )

Global Change Observation Mission -Climate “SHIKISA”
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Surface temperatures in the Kanto region, as observed by “SHIKISAI”
L&V HERIL R OMRERE

GCOM-C"SHIKISAI" is designed to observe climate change. Optical sensors detecting
light of wavelength invisible and visible to the human eye allow for examination of
such things as plant activity or minute atmospheric particles. JAXA aims at more
accurate climate change projections by observing various climate phenomena that
influence climate formation.

FEHISHEOTERES TS ZBNELIEATHZETY, ADB(C
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Greenhouse gases Observing SATellite-2 “IBUKI-2"

GOSAT-2 | iREMRH AR A MFELS WA EFS

Advanced Land Observing Satellite-2 “DAICHI-2"

ALOS-2 | BEEER IR BT 2255 12 VW5B25.)

Observation images of La Soufriere volcano on Saint Vincent Island, before (left] and after (right) erup
YRSV NERT YT —JULOBEAH () EEAE () DFAIER

Data from ALOS-2 “DAICHI-2", are used in various fields including understanding disaster conditions
and forest distribution, and measuring crustal deformation. In particular, since ALOS-2 is able to detect
land deformation with an accuracy of a few centimeters, the data is useful to get detailed information
on disasters such as earthquakes and volcanic activities. Ensuring public safety and contribution to
solving environmental problems are an important part of its mission.

MT2WE1S ) [F RHORE DR, HIEFRIEDRIEEBOBER LG EN LIV 3T,
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Global CO2 concentration observed by “1BUKI-2"
TWAREIS I DMRAIL 2 IR BLRFIRE

“IBUKI-2" is equipped with a spectrometer with the world's highest spectral resolution capable
of comprehensively observing the entire globe from the top of the atmosphere and capturing
the whole picture of greenhouse gases emissions and uptake. These data are expected to
contribute to measures against climate change adopted in the Paris Agreement and various
countries. The UN Intergovernmental Panel on Climate Change (IPCC) decided to use these data
to improve the accuracy of the emissions calculation of greenhouse gases in each country.
TWAE 25 FEREEDHNEEZH I 20N 2EH L. KRDOIMID 523
HERE(CEVAIL T BERD D RN T B REMNRARDE R G RA D 7%
ARECLEL, SNE0T =23 NIBEPEE O UEEEI KR EANDEMAH
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HEHEDBEEZSOZZHERTNSZL(CRYFEL,

GOSAT-2: a joint project from the Ministry of Environment, the National Institute for Environmental Studies and JAXA.
TWREIS ) REE. BUREARMN. A CLBIERFTOY o

Satellltes momtorlng Climate Change I HEREAIBRE (C LB RIREEN X RA D HM

2007-2020
Para, Brazil

Forest area change detection by “DAICHI” series / [72U\5 1 & TTEWE2S  AERAILTZ ?—H@J @21

Earth observation satellites have the advantage of being able to measure the concentration of
greenhouse gases and monitor the forest cover globally, and thus the utilization of satellite data
is included in the United Nations Intergovernmental Panel on Climate Change (IPCC) guidelines.
Through cooperation with environmental agencies around the world, JAXA will contribute to the
Paris Agreement by improving the accuracy of the data that can be used as scientific evidence to
support the understanding of greenhouse gas emission and absorption.
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Earth Observation Satellites (In Operation) / H1ERERRIE 2 (EA )

Global Precipitation Measurement / Dual-frequency Precipitation Radar

GPM / DPR / 2Kk &RiRIGTE | —RRMEKL —

Global Precipitation Measurement (GPM) is an ongoing
international project led by Japan and the United States. The
core satellite carries the Dual-frequency Precipitation Radar
(DPR) developed by Japan. This radar is able to observe the 3D
structure of precipitation with high accuracy, which is utilized
for daily weather forecasting and climatology research.

Az LE LEERBAO FOEDSNTNB I EK
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30 precipitation distribution by DPR

Global Satellite Mapping of Precipitation (GSMaP) / ﬁliﬁﬁﬂﬁ*?v?’(GSMaP)

(GSMaP is a highly accurate, high-resolution and near
real-time map of global precipitation developed with
data from satellites including GPM Core Observatory
and SHIZUKU. The map is used in various fields such
as rainfall monitoring, flood prediction, drought
monitoring, agriculture and education.
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Satellites under Development [ FAF+F&EE

Advanced Land Observing Satellite-3 & 4 “DAICHI-3" “DAICHI-4"

ALOS-3 & 4| FEEXFHE [TEVWEIS - KL —FRE TZVWELS

GSMaP precipitation distribution / GSMaP (& 2 £k 537

Global Change Observation Mission - Water “SHIZUKU"

GCOM-W / KKiEERZEENERAIGE LI <

GCOM-W carries the AMSR? {Advanced Microwave Scanning Radiometer 2],
an instrument to observe water-related targets such as precipitation,
water vapor, sea surface wind speed, sea surface temperature, and snow
depth. Observation data from AMSRZ is regularly used for weather
forecasting, especially for precipitation projection in the case of typhoons

and heavy rain, and for providing fishery information to the fishing industry. ~ Examples observed by AMSRZ:
Global average sea surface temperature

GCOM-W (3. B MEBE< 1 VDA 5t (AMSRD) 2 28 amsrovswm & o) :
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GPM/GCOM-W
data utilization

GPM&GCOM-W
» DT —5%ER V4

It's easy to fmd areas where it's raining and
where it will rain.
HIERDEZTHHE>TVT, ESBENLT
WO, WO TET[CHMVET,
Space Technology Directorate |

Farth Observation Research Center (EORC) /
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Riko Oki / 3 3%
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ALOS-3 “DAICHI-3" will continuously observe the global ground surface and contribute to disaster management, the
development and update of geospatial information, utilization and research for environmental conservation in coasts and
vegetation. ALOS-4 “DAICHI-4™ will not only assess the situation after disaster, but also play an important role in
disaster mitigation efforts such as early detection of abnormalities including volcanic activity, land subsidence and landslides.

Global Observing SATellite for Greenhouse gases and Water cycle

GOSAT-GW/ iR ZEZNR A R - KiEERERAIF: i fE 2
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EZDRHHREFRGERANDRUES CHEVWTEERRREZIBVET,

The satelite wil carry the Total Anthropogenic and Natural emissions mapping SpectrOmeter-3 (TANS0-3) and the Advanced
Microwave Scanning Radiometer 3 (AMSR3) to continue the Missions of the Greenhouse gases Observing SATellite-2 “IBUKI-2"
and Global Change Observation Mission - Water “Shizuku". TANSO-3 will cover large areas of Earth's surface without
discontinuity and observes greenhouse gases in a wide area and with high accuracy. AMSR3 will use an increased number of
frequency bands and observe snowfall and water vapor on Land in addition to the physical quantities observed by AMSRZ.

Laser Utilizing Communication System (LUCAS) to handle an increase in acquired data volume
WFT—YEOEKICHE LI RTEREIE 27 L LUCAS

The purpose of this system is to have satellites in geosynchronous ~ BIEEIBRES 27 Ald. BEBE EICHEERE L.
orbit relay communications between Earth observation satellites HEERAIBE Lt E/ED@EEEFRHLET. NI
SWEEEH EBEDEDITILIA LTDEEFIRE
time communication area. Optical communication is adopted PRIEVZ REEHI(CIEAT 22 ENTEET. INET
instead of radio waves to increase the data transmission volume in ~ BEiZ BV TV 2B #ERE K (CTHIET
KIESBEABRERY, HIREAEEDSE .
EORRELICHIGLET, (2020F118298575£1)

and ground stations. This will enable to expand the range of real-

order to meet the advancement of satellite development for high-
resolution data. (Launch November 29, 2020)

BENRH RBA IR (TANSO-3) £ RS 1 7 DR M ET3 (AMSR3) 288 L.
TWREIS 1 ETLT DIy arz i LET, TANSO-3T I BB ERAIETUN.
[N DOEREE CRENRAZRZERILEY, AMSRITI(3, BUAIFTRE SRR Hisz #E
AU AMSRITERAISN TV SRR [CA T BE O L TOAERIEBRALET,

GOSAT-GIN il have two missions: greenhouse gases observation for Japan's Ministry of the Environment and the National Institute for Enviranmental Studies (NIES), and water-cycle observation for JAYA.
GOSAT-6W (3. B R CETER RELRA RERAE AN } DOITyY 3V EESTVET.

Large-volume
Data Support

LUCAS concept / I 2RIE(:ES 2T LMBERR



ISS Japanese Experiment Module “Kibo”
EfFHERT—ay TFEF5) BRERE

©JAXA / NASA

= From “Kibo™ and “HTV-X":To the Next Stage

The Japanese Experiment Module “Kibo™ of the International Space Station is conducting new experiments every
day. In addition, the development of the HTV-X, an advanced version of the KOUNOTORI (HTV) cargo transporter to
the ISS, is underway. Taking advantage of Japan’s unique technologies and knowledge acquired through a
number of missions so far, JAXA will strategically expand its space activities and promote international space
exploration for Japan and the international community.
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B Japan: An Inevitable Presence in Research for the Future
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The International Space Station (ISS), a cooperative project
involving 15 countries including Japan, the U.S., Russia,
Canada, and European nations, is humankind's largest manned
experimental facility, which orbits the Earth at an average
altitude of 400 kilometers. “Kiba", the Japanese Experiment
Module, utilizes this unique microgravity environment and the
world's most advanced research infrastructure to conduct
experiments and to solve challenging themes posed by
business, universities, and other institutions, and is playing a
key role in widening their spheres of activity.

EERFERAT—3>((15S) [F BHA KE. O> 7.
D5 BUNDAENRA L TERLUEE. #
400km EZR(CHBAEE EHRADEAERRMER T,
WNEARBREDFEORKRBELAATES.,
TEF(EF5) AAEBERTOERS. BEDOAE HIE
HEANEX TV ERE DRI REREIHDIHTRAD
Fr L I BEOHROILAICEII>TVET,

Through experiments not possible on Earth, “Kibo™ opens up
new vistas in such fields as life science, space medicine, and
materials research. Experiments in protein crystallization
utilizing JAXA unique technology contribute to university and
pharmaceutical company research toward treatments for such
diseases as muscular dystrophy and breast cancer. We are also
conducting basic research on the breeding of small animals as
part of our involvement with longevity treatments against
muscle loss and bone weakness due to aging.

FZ(F5) TR EdRE FEER. MEARGEN
ThNTHY, # ETEFERTEGA > LU MEZ
BRELTWET, ¥/ VW EEREERTE XA LA
VSRR B U T KEPRIZEREDFHY A
O71—PHANABEDBBEERBRATMLUTVET,
Fo M ICEZHARPEDETZRA< MEERES
AOEWIEH (CAET, NEYIDOFEHAE % B UIER
ARGEEZEDTNVET,

Protein crystal

In space, protein molecules can be regularly aligned in
high-quality crystals that cannot be created on Earth
Iy INERERDH

v FEHTEFYV/NVEONFHFRAEL I,

1 LTSNV BREERDER TEET

JAXA'is working to promate the private sector’s utilization of “Kibo™ and as the first step, Space BD Inc. and Mitsui & Co., Ltd. were
selected from the private sector to provide small satellite deployment services from Kibo (2018). Through this, 70% of the available
deployment capabilities were transferred to these companies. As the second step, Space BD was selected from among private companies to
provide services using IVA-replaceable Small Exposed Experiment Platform (i-SEEP), one of the exteral experimental equipment of “Kibo™
(2019). JAXA will continue to encourage private companies to come up with unique ideas that use Kibo to provide wide-reaching services
both in and outside of Japan, thereby further increasing private sector’s utilization of “Kibo™ and expanding the demand for its usage.

INMATIRTEEFS ) ORBFAZESTVEYT, TOHE—HEL T BNURHEEZ TEE5HSMET
Y —ERDRBFEHEE(C Space B) MARHR U= HYEKASHZEE (W018F) . EHOTEIZ
BELEUR, SOICHETHELT TEE3) OMINEREEBD 1 DRABRERRT S 79— (i-SEEP)
ZRALIEY —ERERHTET I REIBEE(C Space B) A B &=RELELZ 2019F) . REGS

Earth captured by acamera installed on -SEEP TEOTAFTICEY, TEFS 1 2RALIET —EREERMIERMN R ET. BHIRM
i-SEEP [C3RE LI WA S HRE LTz HhER FMEBZUTHBREZDILKICDRFTVWEET,

JAXA's Astrona
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JAXA currently has six astronauts. In April 2021, Astronaut Akihiko Hoshide joined the Crew-2 team on the new
Crew Dragon spacecraft built by the U.S. company SpaceX, and completed a long-term mission on the ISS. On
the ISS, he performed a variety of experiments, and also served as the second Japanese astronaut to be
appointed as the commander of the ISS. Next, Astronaut Koichi Wakata and Astronaut Satoshi Furukawa are
scheduled to serve Long-term missions on the ISS in the fall of 2022 and 2023, respectively. As missions involving
astronauts will likely expand from now on to include lunar orbit and the lunar surface, JAXA started recruiting
astronaut candidates for the first time in 13 years. Eligibility was broadly expanded to include those with no

academic background, resulting in the largest ever number of submitted entries totaling 4,127 applicants*.

*Breakdown by gender: 3204 males, 919 females, and 4 who selected other.
*Breakdown by age: 811 respondents in their 20s or younger, 1,850 in their 30s, 973 in their 40s, 424 in their 50s, and 69 in their 60s or older.

BEJMACRB6ZDOFERTENVET. 0N FLBICEHEEFERITLHN
TH)ADREEERR—Z KDL EFERIIL—RZT0ERIS
HEICHERL. ISS TORIIFEZITVELIZ, ISSTIEBRABERREEITOERRF
[ BEAELTQABDISS inkeHodFUiz, S& . 00FRS3ICERE—
RITEAN NBEFEACH)IBFERT NS CRIBDBEIBFETY. F/z.
INHSFERTLDOEHOHHNABBYAREICLNSZ L2 RIEA1IEL
[CFERTLRBEOFSEZTVELUIZ, ZEOTBREFIFZ LTS EID
BETIEOBERZOUTZDIGHE D BIFELTE,
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Koichi Wakata Satoshi Furukawa Akihiko Hoshide
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Norishige Kanai
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The new cargo transporter to the International Space Station (HTV-X) is an unmanned
spaceship under development to acquire a spacecraft system with the potential for improving
transportation capability and operability, which can be utilized for various missions in the
future, while maintaining KOUNOTORI's superiority. The capacity and payload will be increased
and it will become possible to load cargos up to 24 hours before launch and conduct
experiments in orbit after the transportation of supplies. In addition, JAXA plans to transport
supplies to the Lunar-Orbital Platform-Gateway under consideration.

HEIFERAT —> 3 mMiak (HTV-X) 3. T2o0&w ) EEE#RL DD,
ke BN AR LU ROFRLIEI v aV [ERRREREEREDH S
FEHES AT LR ERITZOCRHREPO|ADFTEMRTY, BHTTI88-
BEEEMNTZEEEC FTE ETUBBRIETCORDEHA. MEEEDE
[CIFBE L TOEBREMBEICRVET, Fo. REBFHESSNTVS AFE
BABLR (Gateway) NDOYEHEXEIRETLTVET,

HTV-X is a new spaceship that reaches out not only to
the ISS but also toward the Moon and the bright future.
FZ5n&l ) ZElLS 8 BRFHERT—3>
23T BPZDEDARRICETITIHZFE
MO ZEDTVNEET,

HTV-X Project Team/ $TEVFE R T—3 3 V@G 7 DY T VN F— A
Norimasa Ito / {71 B
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To the Moon, to Mars: Widening Human Horizons S e
BYONEA. NEOEHEEIEITF360(<, "

JC

International Space Exploration /| EFRFEHEE

JAXA'is promoting the international space exploration for the Moon and Mars. Japan has decided to ~ EFRFERE (G AN BZNRICERG A (CL>THEESNZREFHTY.
participate in the US-proposed international space exploration (Artemis Program) in 2019, and JAXA ~ BARFW19E(CKERZOERFHRE (7L T IRGTE)NOSE A 2 RE
plans to provide a Lunar Orbital Platform (Gateway) with habitation functions and supply capabilities. L. JAXASZ DERICAFZEBZFT>TVET. BRABBARSR (S —~ox
JAXA is also conducting research and development of landing technologies and mobilities, while 1) [C (3. BEWMEER UME MR ORME FEL. AEFRE T KEROHAE
investigating water resources on the Moon. Beyond the Moon, we are planning to return samples =D D, BFERAT. BENFRLEDMREHEZED TVET, £z, TD%E
from the Martian system. Based on the technologies and knowledge gained from the ISS program  (C[FAEBASDTF> T ILUS—>EEEILTVET, JAXAFISSSTEPDFER
and space science missions, JAXA is working to realize sustainable space exploration in cooperation ~ FIv ISR TERMPMRBZEC BR/N— N —PEER THTITE
with international partners, industry, and academia. EEL RN FEREOERICRVEATVETY,
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Lunar Orbital Platform - Gateway | B RIEI AL (' — bz 1) 5HE

The Lunar Orbital Platform “Gateway” is an international project led by the U.S. that established in
orbit around the Moon, serving as a relay station for human landings on the lunar surface, it would
facilitate communication between Earth and the Moon, and contribute to the exploration of the lunar
poles and the Moon’s dark side, now the object of intense scientific interest. Supporting this project
with original Japanese technology, JAXA is planning for various activities on the Moon's surface,
including experiments in an environment of high solar radiation.

BREE#E(CHEANRZBET Y — Ny 5HE S, L KE= TRE UTZER
BICLURADEDSNTEY . BAILLD AEBEZROFH#HILRE L TOMEED [FH
e AEED@EEFHOBEZRF DT RIENCHLNEF>TLDADER
PEBIFEOEREANOEMTEELET. MG CO7—hozAFtE(CZEL. BAN
RELIZRMTCOEREZBIETLEE(C. V- MUz (Z AE CORLIER (CFIA
L. RS DRAIRIR AN LIEERZ RS LTV ET,

Lunar Polar Exploration Mission (LUPEX) |/ B#EIgIFE I v 3>

The Lunar Polar Exploration (LUPEX) Mission is an international collaborative
robotic mission with Indian Space Research Organization (ISRO) that aims to
realize sustainable exploration on the Moon. LUPEX will utilize a rover to explore
potential resources such as water in the lunar polar region, aiming to investigate
the quantities and forms, and the feasibility of future resource utilization

AECHEI2RHENDEBOERRZBEL. O—/V2BVT
ERREZ I3, 1> NFEHREE (SR0) L0 ERHEIS
v2a>TY., BOBEEICEREL. KOFESOEFEILRE
HRELV OB ZRELEZT,

Martian Moons eXploration Mission (MMX)
KREFGEZREE

The Martian Moons eXploration (MMX) Mission aims to understand the origin of the Martian
moons and to uncover the transport process of water and organic materials in the primordial
Solar System and their arrival at celestial bodies. MMX will land on one of the Martian moons,
Phobos, collect samples, and return these to Earth for detailed analysis. The mission will also
improve the technology required for deep space exploration. Furthermore, exploration by the
MMX spacecraft will also provide information for a future crewed mission, since the Martian
moons are expected to be candidate sites for human exploration to the Martian system.

FIaRFZR T DR POERYOBE RENOHIGEREORAL, NEFED
HkERATBC L BNELIAEBEREIE T, AEFET4RRIC
BEL U 7N RV (CRSRUSMICOTI 286 (0O RFER
BlCHEESNZEMOMLEZBIELTVET. AEFEFL FEROXEX
ErREIIHROAALROERHME L TERRFTNTVET,

‘ Space Exploration Innovation Hub Ce

Space Exploration Innovation Hub Center is an organization that brings together people and
knowledge from a variety of different fields. We aim to develop and establish JAXA's space
exploration research through unprecedented new systems and initiatives. To further its activities
related to the exploration of the Moon and Mars, JAXA proposes images such as the one on the left,
and companies, universities, and research institutions conduct the necessary research and
development to bring the project to fruition. Activities such as this are intended to change the way
that space exploration is done, and also to bring about innovations in terrestrial technology.

FEHEEA/AR—23VN\TE RLBENBFOAM - MAEESHEBTT. In
FTIERVFTUWMEFICEWVEA TIMA R ICFHERE LRI RDOREYEEZ
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A A= BT, ZORIR(CHBSFMBIFOMIE . REPZEDOAE, HAFTHEEs
—HE([CFT>TVET, COESERLUEROFHREDEVAEEZ S ERRIC,
o ERAfTCA /R=armERITCERBIELTVET,

Image of the lunar base /| BEMLR DA A=

Conceptual diagram / 4
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pampe1 | T0y Technology Robotics (Small size, Low energy, Low cost)
BON [ nmOy M SRR

A transformable robot with a diameter of approximately 80 millimeters and ~ FTEICAVSNTVBHEN/ VNV EFERLT BRI,
weighting approximately 250 grams was developed using the mechanism and HER00 5 LOBEBBORY N RRLELR, YIHPRET
technology for manufacturing toys. This robot is initially spherical, but once it (3T A, d5m% %8 LIEETE— R(CEF. FREET

receives commands, it transforms itself to a running mode by expanding its - sem RS C U T, F . BT IC T A RO BB E
body. The two opposed wheels and the auxiliary tail are expanded to make it o
possible to move stably on soft and non-flat terrain. The robot has the ability MBAORREMY CET REETERRLET.

to move forward and tum to the left and right. (Jointly developed with TOMY ~ CERIBIRBE HRRMI DI IS — V=TIl —THhA=
Company, Ltd., Sony Group Corporation, and Doshisha University) . BER—KF)

pampez | Development of multipoint high sensitive photon sensor for simultaneous ranging
B | s kT ERS IR Y ORISR

This three-dimensional image sensor would provide technology vital o~ A AEREEENCH W T Z IEHE(CERAT S 2 (3.
automatic or self-controlling devices needed for landings and takeoffs, — BEEFE. BB, ETERORESEEE - BEGEH O
ascertaining of position, and establishing routes of movement ona  7ZICABDEMTHY. CNeRTRT ZHHEGR LT D
planetary surface. The sensor would have wide application in fields such ~ EFZBIELTVEY, BFERE. BBFZRMM,. FO—>
as self-driving vehicles, automatic construction machines, or drones. 1BE%FUD. RBIELFASNBIRERA HIFET,
(Cooperating enterprise: Hamamatsu Photonics K.K.) (HEMZRHE SRR N Z 0 2tk &4t)
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B Searching for the Origins of Life and the Solar System mim 3
KBRDERD, BESELERBTIROIC, e -

Note: The following is a partial list of the probes and satellites. / >¢#8# L TV 2 REH - ATHE(F—HTT,

Major Probes Currently in Operation / ;EADF R REH

X-Ray Imaging and Spectroscopy Mission

Asteroid Explorer “Hayabusa2” | INREEREHE (352 XRISM /| X#R 5 R imiG B2
On February 22, 2019, HayabusaZ successfully touched down on asteraid Ryugu and collected samples from
the surface. On April 5, an impact device to create the first-ever artificial crater on an asteroid. On July
11, HayabusaZ went on to make its second touchdown and succeeded in collecting subsurface material.
HayabusaZ then departed from Ryugu on November 13, and on December 5, 2020 sent back to Earth the

XRISM is installed with the latest X-ray spectrometer and X-ray imager, which are used to observe
space and study the velocity and chemical composition of high-temperature plasma. The acquired
data will be used to reveal how stars, galaxies, and clusters of galaxies that build the cosmic
large structure were formed, in detail that has not been available before. Developments are

capsule containing the samples, which was recovered on December 6 in Australia.

The weight of the collected samples amounted to 5.4 grams, which was significantly higher than what was
aimed for (0.1 grams). Initial analysis of part of the samples performed by universities and collaborating
institutions found that this material could potentially provide a variety of information about a time period
spanning from before the Solar System was created up to the present day, and that the samples contained

currently underway in close cooperation with NASA, ESA, and other related organizations as part
of a new international X-ray observatory that opens up a new frontier in space science.

XRISM (3. B#ETBRHD XIRONEE LN REEETTFHEZHAUL. E77X
N DOREPEFARETAND CECLY EPIRAEL RADOEEN DB AMRIEE

organic material such as amino acids as well as water. In the future, the samples will be provided to researchers
in accordance with proposals selected from among globally solicited submissions in the hope that these studies
will be able to help unravel some of the mysteries surrounding the materials of our Solar System.

Hayabusa? itself is continuing its journey and has entered into an extended mission. The spacecraft is
scheduled to explore the asteroid 2001 CC21 in 2026, and the asteraid 1998 KY26 in 2031. Furthermore, joint
scientific analysis activities are being scheduled for the samples taken by Hayabusa2 and NASA's OSIRIS-Rex.

EORWIIEZ, INETICBVEFLSTHSNCIBFETY. Bt FEBZEOD
70Y T4 T ER<H 5B ERXARERIETE LT NASAYESAZ (S ELTeE
R EBRICHALLH S, RFEEZEDTVET,

Large-sized sample grains collected from Ryugu (3-10mm)
a7 ISR AR DY 7L (3~10mm)

Smart Lander for Investigating Moon

WIE2BNB I ITNRE ) 20T IADIvF T I EIhSE, JavdoRED T Fom December 2020 | phasel- ing the overall f the sample, J] =
FIVEIEEI LT TS 2 1. bB5H. BEB Cd>TNRE(CHRIDAT YL 20207128~ | inilialdescriptiunenz‘i?firstdistrihute!:I sa?n:Tempe SLIM/ Ij\iﬁ Elﬁi"iﬂ%
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SLIM is a small-scale exploration lander designed for pinpoint Landings on the Moon's surface, reduction in the size and weight
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Mercury Magnetospheric Orbiter MI0 / 7K 25 SREIR & 3 &5,

Venus Climate Orbiter AKATSUKI | £ 2IFEE THHhDF

MIO is a space probe designed to observe the magnetosphere and space environment of Mercury. It will study the planet,
along with another Mercury Planetary Orbiter (MPO) developed by Europe, as part of an international mission to Mercury
known as BepiColombo that is being operated as a joint project between Japan and Europe. Mercury, being the closest planet
to the sun, has an extremely harsh environment that has previously prevented a comprehensive study of the planet being
made. In order to withstand such an environment, MIO was built with various measures to enhance heat dissipation. It was
launched in October 2018, and is scheduled to do a total of nine planetary swing-by maneuvers before going into orbit around
Mercury in December 2025. Once in orbit, the probe will observe Mercury's magnetic fields and plasma environments among others,
to take us closer to understanding the magnetosphere near the sun and the process of how planets like the Earth are formed.

MB35 KEDHSE FHREORAZTORARKTY, BRER 7OV
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AKATSUKI, which was launched in May 2010, was developed to solve the mysteries of the atmosphere on Venus. It is equipped with five
cameras to photograph the Venusian atmosphere using infrared, visible light, and ultraviolet rays, and also uses other instruments to
measure the altitudinal distribution of temperatures and other factors. These data will be used to study the flow and composition of the
atmosphere, as well as the existence of lightning and volcanic activities. A number of discoveries have already been made and released
using the data acquired from AKATSUKI. This includes the world's first acquisition of the altitudinal temperature distribution between
the altitudes of 40 and 85 kilometers for the entire planet of Venus, which was studied by a research team at Kyoto Sangyo University.
Anather discovery was on the Long-abiding mystery regarding how the super ratation of Venus” atmosphere was being maintained,
which was uncovered by a research team comprised of JAKA, Hokkaido University, the University of Tokyo, and Rikkyo University.
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Demonstration and Experiment of Space Technology for INterplanetary voYage, Phaethon flyby and dUst Science

DESTINY™ / R B R HX T2 5

DESTINY* s a deep space mission that unites engineering and science objectives. To enable lower cost, higher frequency, and
more sustainable deep space missions, the spacecraft will demonstrate advanced technologies that include highly fuel-
efficient ion engines and thermal control devices. Using the ion engines, DESTINY” will first follow a spiraling trajectory towards
the Moon, where a sequence of well-timed lunar swing-bys will place the spacecraft in a Phaethon-bound interplanetary
course. For the science mission, the spacecraft will explore the asteroid “(3200) Phaethon” performing high-speed flyby
observations. During its deep space cruise to Phagthon, the spacecraft will conduct in-situ analyses of dust particles.

DESTINY' (3. BT —RORFEFAEI Y 3> TY. FROBEIZN  SHEE TREGMNIRTE
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GRound station for deep space Exploration And Telecommunication phase 2

GREAT2 | REFFHFEAMLE

This is a new ground station built in Saku City, Nagano Prefecture for the purpose of enabling telecommunications with deep space exploration probes.
Currently, additional improvements are being made to enhance the reliability and operation of its system, and to enable giving support to foreign
missions. The system is composed of a b4 m diameter parabolic antenna, a 20 kW-class solid state power amplifier (SSPAJ, and two receivers.
Although the diameter of this parabolic antenna has been reduced by 10 m from the 64 m of Usuda’s older parabolic antenna, it has the same level
of reception capabilities and is able to track deep space probes with high precision. The improved system can also receive frequencies (Ka-band)
that enables reception of a greater data volume than before, thus enabling it to answer to the diversifying needs of space exploration missions.
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Small supersonic passenger aircraft (rendition)
NEBEERE (1 X—)

' Safety and Prosperity in the Sky

Contrihuting 0] arsustainahle viation-ltegrate ] societ
© thatis people- and environment-friendly through aeronautical science and technology.
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I Aeronautical R&D for a Safe and Prosperous Society
MERFHHOMKMARELEELT, ROTEIEHROERICERLET.

Sky Green+ / IRIEE SN FIEERMOMERREFETOT S A

Core Engine Technology Demonstration (En-Core) /| 377 T > < > H:fiii %5 (En-Core)

Turbofan engine / 9 —R7 7> T2

: o
Core engine / 2 7T>>> Ry

Ultra-low NOx lean burn combustor
HBIENOX ') — > /N — > JRlsEes

High-temperature, high-efficiency turbine

Such problems as global warming, diminishing oil
resources, and the strengthening of environmental
regulations demand that next-generation aircraft engines
are more fuel-efficient and environmentally friendly. The
core engine at the heart of a turbofan engine produces
thrust using the fan, and comprises a compressor, a
combustor, and a high-pressure turbine. The project
performs demonstrations of an ultra-low NOx lean burn
combustor and high-temperature, high-efficiency turbine
technology to reduce NOx and C0. emissions, and
contributes to a strengthening of Japan's international
competitiveness.
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Integrated Design Technology for Silent Supersonic Transport / % 8 & & i85 S 8- 5Tl

. | . - . R -

System Integration of advanced technologies / e M KA RET

Sonic boom reduction Takeoff/landing
noise reduction

S AR EEE

Drag reduction Weight saving
IEHUER B2

27

(uiet and economical supersonic aircraft will revolutionize air transport. Vital to their
development are the technologies for drag reduction, sonic boom reduction during
supersonic cruise, noise reduction during takeoff and landing, and weight saving to
enable longer range. By developing system integration technology that can optimize
these conflicting design requirements at the same time, we are seeking to improve our
international competitiveness.

MR (CASRESET 6TV EDD BN TRBN L BERREHD
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EEme R LzBELET.

We're working to make quiet supersonic
air travel something that anyone can
use to go anywhere.
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TVEY,

Silent Supersonic Aircraft Team / 3% BB E IR A EREHRAMT F — Lo

Yoshikazu Makino / 4% %F 47#0
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SkybAll /| 2 EFIBORIERERTOYS A

WEATHER-Eye Technology / S5k %2 & BA 1l

Conditions such as ice and snow, lightning,
and volcanic ash are a serious problem for

Engine CHAS prevention irlines. R&D work on JAXA's WEATHER-Eye
Turhulence o arunes y
LTI BB (Weather-Endurance Aircraft Technology to

o Fob) )\"ﬂm&"';;""" Hold, Evade and Recover by Eye) aims to

preserve safety and efficiency through the
prediction, detection, and protection of
runways and aircraft against such adverse
weather conditions as accumulated snow or
winter lightning strikes.
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WEATHER-Eye Technology (rendition) / S 5R 5 ERAEIEATDIERR

Sky DX | MAZ=ZA 7T A7ILDTFIUERERRFETOT S A

Driving digital transformation throughout the entire life cycle of aircraft / fZE4 >4 751 &)L DX £k

Digital transformation (DX) will help enhance efficiency and speed throughout the entire life cycle of aircraft—covering
design, certification, manufacturing, operation, and end of life—to make the Japanese aircraft industry more sustainable
while simultaneously strengthening its global competitiveness. JAXA is making use of its analytical technology as well
%R B R ERETRlT as its testing and measurement technologies that have been cultivated over the years, especially in the area of

numerical simulation, to advance DX technologies throughout the aircraft life cycle and create a new concept of aircraftt.

Multidisciplinary design techniques

Simulation technology that substitutes X(TIFINTYRTA—=A=2a V) [CEoT, TR BRGE- 8IS E R - ER ) LW oo
wround tests and flght tsts BDSATHA S HENEL, BREL TV T ET, MEERE BT EEOR L

Certification ED(CERL. Bl CERBEENERILTEEATELAVET, IMAE. CNETES

& 5 IR RIREeAETS CEHES 3L — 3 % i T AR RER SH I SR EM LT, BT

TEfZEE BRI T T ZR S 1 7T 0L DX$lT) = 3L F T,

Simulation technology that substitutes
prototyping before mass production

Manufacturing  esermsses
& E o2al—va Hif

Operation and maintenance technology by

A integrating numerical simulation and
Operation & measurement

Maintenance HiEYIalL—yave
ER -2 B RS UToE A - RSP HRAT

Numerical simulation technology to
End of Life & improve recycling efficiency
Recycling DR EAIZ 3 ES A
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Overview of Sky DX that shares the data and models throughout the aircraft’s entire life cycle Manufacturing simulation / &> 32l —> 3> Digital twin / ?‘))L“/{‘/
T=IPETINEMERD T 7Y AV IL2ETHET 3. Sky XOBIZR
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Leading-edge R&D / FBHISERITFEFE

B Safety on Earth and in Space

Through leading-edge research devoted to the furthering of new opportunities

Space debris | AR—2F 7V (FHII) WK

Debris is accumulating steadily in Earth orbit, and it is feared that in the future this will begin to

aﬂSIng frUm Space development' JAXA aims at pmmOtmg safEty In Space. and hinder space-based activity. JAXA, to maintain the safety and ensure the sustainability of these . We are researching technology to
HHL H activities, is working to strengthen the engagement with governments and other agencies in Japan L deal with debris that may. pose a
mltlgatlon Of the EﬁECtS Of natural and other dlsasters on Earth and abroad, and conducting R&D on solutions to the problem of space debris. The world’s first ! . danger to satelltes and spa{e[éraft.
technology demonstration of large-scale debris removal (Commercial Removal of Debris .
Demonstration [CRD2]) is currently underway in partnership with private companies with the goal of : FHEHMAPALFE(CEHRITS
realizing commercialization. v ) BRRIEDHBDRAR—2T T V%
AL~ YRR BT DR 2 EH TV
=P =N = N FE-] = . | (e TN U st
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— o . . N S A BE R FEARE IR (CHTe>TEDH TV 2O (2 B R DB RIER & D& Toru Yamamoto / LU3T 5%
FHARICHSTIHMLMEEZRIHTIEENTARMAFRZECT BERRLE R DBEL LD, AR~ 7 BT B4 BHIREIRIC A TLET,
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FHOREERED, I ETREHVRELCKOBREERZBIELTVET, KRBT 7V)BRES OFATESE (CRD2 Commercial Removal of Debris Demonstration: @27

TUBRERI) ZEBLTVET,

A
Small removal satellite pushes

Rendezvous with non-cooperative objects Capture of non-stationary debris larger debris from orhit
FERAIEADZTT FEERIET T DI - 1B INBUSRREBR(CLD
KETF T OBEZHR

Debris removal technology demonstration / 7~ 7' BRZEZEEE (C ) ( 7= F — Al DR

Risk Avoidance assist tool based on debris collision proBaBIliTy
_ _ _ T 7)EREHEEEICE DRV EESTRY — )L TRABBIT]
i ' ’ _ g ) ) : o _— ) : ) At present, satellite operators receive conjunction data messages (COM)  ER7E. A T2 OERHES L. KEESFEHE
. = : : . 3 » ; . B - . : regarding oncoming space debris from the Combined Space Operations ~ Ftz> 49— M5B A~R—2F 71 D#ESEEX (COM)
e BT L w T Center in the US., which enables the operator to become aware of % =% (3Hyl) . A THEE & DEZED TAEIE % TR It
W T el Gy . . possible impact with its satellite. However, operators need to have | —(\34- L. Z B2 2 4% BT BT ' ; n )
specialists perform high-level analysis in order to avoid the risk of N)(*(Jiﬁrﬁﬁﬁl’iéﬁﬁt&ﬁ}ﬁﬁﬁ\%ﬁ‘c ) P i ; ' .I

impact. JAXA addressed this situation by making use of its technological ) N
know-how and experience gained over many years in avoiding collision WAL REDAN—RT T EREER TSI

XA, REOR vl i :
with space debris, and developed the RABBIT software tool. This is a free ﬁmt&%’i?c(_\ CDM %)\?j tb:Ca’ETE JAKA D4 . s 3 .
tool made available on the web that enables anyone to develop collision ~ & [FIZK#E TEIZRELBESHRIMIZ TENZY — )b e | [ | d

avoidance plans on a par with JAXA by inputting the COM. TRABBIT = RBAZE L. Web L CREEIRHL TVET, e - e
Screen showing RABBIT' s analysis results / RABBIT (DA &R & REIE

e REL LS :_ AL L Continuous Observation System from Geosynchronous Orbit / ##.EEED S DFERFER R 2T L

. : Quick assessment of the situation and of measures to

B be taken are vital in the event of natural disaster.

. 2 5 JAXA is conducting R&D activities in such fields as

T lightweight ceramic mirror and segmented telescope

. . . Jose technology for use in continuous satellite observation

LTT e e e e ’ . . N ) R from geosynchronous orbit in order to mitigate damages
sg ek e = ' - caused by a major disaster.
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Front side of the satellite / # 2 IEFIX]
Continuous observation system from the geosynchronous orbit (CG image) / 8% LEBE A5 D B BFEAIS 2 7 L (- X— (6)
Space debris
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R&D for Innovative Technologies

JAXA creates innovative “ideas” and highly competitive “technologies™ and
contributes to realizing a rich society by utilizing aerospace.

FMAE T Z B T SHRRRE
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Membrane Solar Array Paddle (TMX
ive payload demonstration Satellite
154 (RAPIS-1) BEABZE/ YR

P installed on
e 1 (RAPIS-1)

TMSAP) F2RA

Connecting Present and Future through Technology /| % FR3K(Z D73 (2 Al

Centered around the areas in which JAXA has strong points,
such as numerical simulation technology, highly-reliable
software technology, mounted equipment and parts with high
global competitiveness, and advanced rocket engines, we aim
to contribute to enhancing competitiveness in highly
advanced space projects and resolving challenges through
stronger collaboration among industry, government, and
academia. In the future, depending on the expansion of
utilization of aerospace, in the areas that need improvement
and enhancement, we will utilize competitive research funds,
introduce private funds, and mobilize human resources to 4 o
promote agile research and development. Dust Seal for Lunar environment Combustion flowield in a full-scale rocket combustor  Miniaturized Three-axis Attitude Control Module
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Thin-film Solar Cell / & RRARS Bt )L Radiation Hardened SOI-SOC MPU Lithium-ion Battery / JF > L1 7> Bt
TR S0I-S0C MPU

Using Space to Create the Future /| FEZDMD FkKkZzDLB

Innovative Satellite Technology Demonstration Program / B E BT 7053 L

As part of activities under the Basic Plan on Space Policy,
this program provides opportunities for universities, research
institutions, and private companies to conduct demonstration
tests in space for equipment, parts, micro satellites, and
CubeSats they have developed. A total of seven launches are
planned once every two years. A call for demonstration
theme is open throughout the year. The first mission was
launched on January 18, 2019, and the second was launched
on November 7, 2021 to provide demonstration opportunities
in orbit.

RAISE-2: RApid Innovative payload
demonstration SatellitE-2
INREIEHZE IS

Multi-satellite mount structure
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Micro Satellite
BNAEE

CubeSat
Fa—TYvh

l ) |I— Ersiton
"

Agile Research & Development Program for Disruptive Satellite Technology / /N iR EARMAR T OIS L

This program aims to realize disruptive satellite technology to enhance Japan's space service /MR- B/NEEEZFRL. 72w AILICHR Filz{75707 5 LT,
capability. In order to achieve our goals, we utilize micro and small satellites as technology ~ BRCTEAFEERERN E2RNAHERMZRVWIOITEETEL
demonstration platform, and employs agile process to keep up with rapid technology advancement. ~ CEAEDHENBY —EXDEHFABLOH LRI - Z—XDRIH
This program also focus on digital technology as a key component for competitiveness of Japanese ~ ZBIET EA TP FILEIMNDER(CLZHEDRPFHRE EIRMEZ
space industry. BiELFT,
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Co-creating with the Private Sector

JAXA works with the private sector to expand innovative business opportunities in™

space by creating internationally competitive products, promoting new.start-ups,
and implementing space-based technologies for terrestrial use. - .
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Space Innovation Partnership “J-SPARC" | FEA/X—> 3> /\—khF—> v (J-SPARC)

This new R&D program partners JAXA with private-sector or other REIFEEEZFELIMADBET/A—hF—>v 7=V HET
institutions to jointly create and develop new space-related businesses. HT/Z7@FBDFHEEEZEDAIHE BIFTH UL RS

are the key to realizing innovative goals.

AVATAR X

Aggregation of people, money, technology, and a wide range of partnerships 707 2 ATY . EAFOAM. Bl BEEBEEMA L.

Ny Fr—DoREEITHRABRBEEEFEHIC 1/
N—23aValHzBELEY.

Co-planning Development and demonstration Operation
EEHA R - &L EXEE

Technology for space

or terrestrial use
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SPACE FOODSPHERE

EARTH. LOW EARTH ORBIT MOON, MARS, and BEYOND
B L WEARIE ck S . L !

AVATAR X

Vision for utilization of Avatar in space /| FETOT7/\Y—FIBDEY 3>

The AVATAR X program is a joint project with the private sector utilizing “Avatar” remote con-
trol technologies such as virtual reality, robotics, and haptics for construction, exploration,
maintenance and operation of habitation, or other remote entertainment solutions in space.
We envision a multiple number of different Avatar projects in cooperation with technology
start-ups and others who may be interested in future commercial possibilities.

R ORTAOZNT T« 2 (R) EDRSEHRT 0./ 02— RELO=RETE
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\ JAXA START-UPS

As a means of maximizing technological development and their social implementation, JAXA
supports and certifies business start-ups by JAXA employees and others utilizing their own
intellectual property and expertise. As of April 2022, there are nine JAXA start-ups operating in
variety of different fields.
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rigami ETS C?,. Flow Sensing Lab LLC g

space cubics

2040: dinner on the Moon | 20400 BE TOREA A—

There is an increasing chance that off-Earth facilities for long-term habitation will be required in
the near future. The goal of this project is to consider such scenarios on the Moon and Mars,
specifically for local production, food processing, resource recycling and also incorporating the
uniqueness of Japanese food culture. This program also aims to contribute to the Sustainable
Development Goals (SDGs) and the establishment of the first food market in outer space.

EOVEER(CRIAN DEA CORAFEFRENDELRBAREEDEEOTVET,
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‘ SPIN OFF (JAXA LABEL)

JAXA technology and expertise are used in various
consumer products and services. Many household
products such as insulation materials and paint,
cooling vests and other spin off products are
already a part of our daily life.

JAKA [CBRSNIZFEMZERAM - MRz,
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Cooling vest utilizing spacesuit technology

JAXA JAXA JAXA BH:FEROFMZ LA LA N
LABEL LABEL LABEL

cCOoLLAR TECH DESIGN
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International Contributions _ s
EIRSA AR 8 2 & K . -

Cooperation with Overseas Partners | J@oN/N\—hF—& D7

JAXA promotes international cooperation with foreign space agencies and international
- APRSAF  organizations in such areas as satellite utilization, manned space activity, space science and
space exploration. In addition, to promote space cooperation in the Asia-Pacific region, JAXA holds
the Asia-Pacific Regional Space Agency Forum (APRSAF) in cooperation with the Ministry of
Education, Culture, Sports, Science and Technology and regional space agencies, aiming to solve
common regional social issues and improve regional space technology. In 2019, at the APRSAF-27,
lively discussions were held at the reorganized working group sessions and plenary meeting
attended by diverse participants, where they confirmed that solid advances were being made toward
the realization of the “Nagoya Vision™ that addresses the approach for future initiatives.

Space Leader’s Roundtable

INATIZ, BEFB ANED, FERZ FHERARE(CRZEWAH VLT B
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APRSAF-27 held online / 7> 5 > THES 117z APRSAF-27

Cooperation on Earth Observing Dashhoard with NASA and ESA / JAXA, NASA. ESA 1% 71 (€ & 2 3R IRIRZ (L D IBIE

In June 2020, JAXA, NASA, and the European Space Agency (ESA) released a special website called the Earth Observing Dashboard. This
website has been releasing analysis results on changes to the Earth's environment and to our social economic activities as obtained by data
sent from the Earth observation satellites, in order to understand the effects that COVID-19 has had on our environment and our economy. In
May 2022, the Earth Observing Dashboard was renewed and expanded to include the following six new focus areas: atmosphere, agriculture,
biomass, water and ocean, cryosphere, and economy. The website renewal was made in order to contribute further toward acquiring an
understanding about the environmental changes taking place on a global and diverse level.

JAXA. NASA. ESA (BR/N I 14B5) (3. 2020468 LWFHR IO )L RERSLE (COVID-19) HHIERIBES W%
_ RETHELIET B H. HMRENEET —4 [C L2 MRS D S EFER S & OB bz AT Ui
Staries K% 455%web - b MEarth Observing Dashboard ) 258U TABILTEE L, 2022458 [C (3. #ERREN D%
FRGIRIBEC OB (CLWEML TW <7z . arth Observing Dashboard ) D& mAEEL [C KK, B2 N\1F
TRKEE K EEONFEBML. U 1—TILARLELRE.

©JAXA/ESA/NASA

“Earth Observing Dashboard” top image / "Earth Observing Dashboard s vy 7

Sentinel Asia -For Disaster Management- /| &> F RV T 7 IC & B KEXNRA D EiK

JAXA plays a major role in the international “Sentinel Asia” which is an initiative to promote international
cooperation to monitor natural disasters using satellites in the Asia-Pacific region. Since 2007, more than 380
emergency observations have been made, and JAXA contributes to local disaster response activities by
providing satellite data which is effective in grasping the extent and scale of damage.
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Volcano Eruption in Tonga, 2022 / 20224 (T2 b HAILIEA D EHETELEL

Small Satellite Deployment / #8/)\BY181 2 5%t T D EIFE F ik
Pl - ' The “Kibo", the Japanese Experiment Module, for the first time allows the deployment
of small satellites into orbit from the International Space Station. Undertaken in
cooperation with the United Nations Office for Outer Space Affairs and various
Japanese universities, this service is being offered to developing countries with a view
to enhancing their lives and space-related technology.
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lSmall_sateHite deployment
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Officials from around the world applaud
4 satellite deployment
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Public Relations and Educational Activities
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‘ Public Relations | [A#R &SN

Exhibition Halls /| B REEDEE
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LERES Public Relations
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Press Conferences / st & & R D4

JAXA operates exhibition halls across the country that bring direct encounters with the world
of space flight. The wide range of exhibits extends to full-sized satellites.
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Publications / IR D HIE - F1T

Press conferences are held to announce accomplishments, results, and items of major public interest, besides
regular press conferences. These are also broadcast on the internet to ensure transparency and timeliness.
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Lectures | s@iBE A DEBEMTE

JAXA issues a wide range of published material, from its regular
“JAXA'S” magazine through a variety of pamphlets to posters on the
occasion of rocket launches.
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Fducational Activities /| HE X IRE

Providing Learning Opportunities
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JAXA offers experience-based learning opportunities to middle and
high school students and their teachers. They meet with JAXA staff
members on the front line of space flight activities, tour JAXA R&D
facilities, and become involved with international exchange programs
carried out in cooperation with space agencies in other countries.

FERERVIESE HES) [C ARNEFODTOI T e
RHULTVET, FENZORIHR CEETIHE® MAD
MRFRORS CERMN IS SLUBIOFTEEREL
AL CRET 2R 80ER R E2fT>TVET,

F

JAXA astronauts and other staff members give lectures
around the country to deepen understanding of the
agency’s activities.
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Formal Education Support / 43 & 3247

To integrate the subject of “space” into school curricula, JAXA
sponsars training for teachers from pre-school to high school, and
works with teachers to create lessons that will stimulate curiosity, a
spirit of adventure, and craftsmanship.
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Informal Education Support
HRIWEFITE

JAXA offers hands-on educational programs corresponding to
different age groups, including the community-sponsored “Cosmic
College” and “Space School for Families”, interwoven into home
lessons that involve both parents and children.
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JAXA's basic policy on SDGs s&smmeGe:ALS

JAXADSDGs ~Explore to realize sustainable future~

SDGs Mission Statement / Svy>a>YRT—MXAV b

By leveraging SDGs as a common global language and an opportunity for innovation for ~ JAXA(E.SDCsZEHERBEERDLHDEROHBEEZESLUVI/ R—>a>
solving social issues, JAXA works with diverse partners to realize a sustainable, safe, and ~ DOHEREU TERA UL RLGN—NF—EBELLGHN S EENHARFMAREZD
prosperous society through engaging in world-leading R&D and the application of its results. ~ RO EMRZEL T IR TRETENGHEOER(CIVEH XY,

SDGs Action Guidelines / BX#H35 &t

World-leading R&D

Collaboration with diverse partners
R /N—bF—EEE

Exercising individual creativity

SENLHRFEFE VEVUEYDRE % EE
Collaborate with diverse stakeholders from around the
world to create synergy in activities and to maximize the
return of R&D results to society.
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Exercise our individual creativity, embrace the principles
of SDGs, and take actions to realize the goals, while
leveraging JAXA's capabilities and assets.

JAXADHEB. BEN. Ty hEENTELEIC,
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Solve challenges on Earth and in space through
world-leading R&D and the application of its results.
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Human Spaceflight Technology Directorate
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Research and Development Directorate
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Public Affairs Department Ground Facilities Department
[ R EB 1 5% &R

Spectrum Management Office
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Space Tracking and
Communications Center
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Department
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Institute of Space and Astronautical Science (ISAS)
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International Relations and
Research Department
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Business Development and
Industrial Relations Department
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Aviation Technology Directorate
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Next Generation Aeronautical Innovation Hub Center
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Space Exploration Innovation Hub Center
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Tsukuba Space Center
Administration Department
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JAXA Space Exploration Center (JSEC)
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Space Technology Directorate Il
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Total number of staff: 1,588 / Bi&%1:1,588% ‘ Budget (FY2022): 155.2 billion yen / F& 1,5528M (20224E)  as of April 1, 2022 / 20225481 B3R

Domestic R&D Centers ..o
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Kakuda Space Center *
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Taiki Aerospace Research Field
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Tsukuba Space Center *
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* Earth Observation Center
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* Usuda Deep Space Center
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Chofu Aerospace Center
Aerodrome Branch
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Nagoya Flight Research Center
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* Uchinoura Space Center
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Sagamihara Campus *
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Kamisaibara Spaceguard Center »
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Akiruno Experimental Facility
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* Okinawa Tracking and
Communications Station
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Overseas Offices
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Paris Office
INUBE BB

28 Rue de Berri,
75008 Paris, France

Houston Office Washington D.C. Office
Ea—ZNUBESEHHR 7YV N BRERFBR
18050 Saturn Lane, Suite 310, 1201 Pennsylvania Avenue , NW,

Houston, TX 77058, USA Suite 250, Washington, DC 20004, USA

Moscow Office Bangkok Office
ERY D FAMTAEE B Ny DAUBRIEAEHHR

Millennium House, 12 Trubnaya Street, Level 29, 388 Exchange Tower, Sukhumvit
107045 Moscow, Russia Road, Klongtoey Bangkok 10110 Thailand

Facility addresses in English are available here.
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Headquarters Office / Chofu Aerospace Center %
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Japan Aerospace Exploration Agency
https://global.jaxa.jp/
http://www.jaxa.jp

2 @uAxA_jp

9 facebook.com/jaxa.jp
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