B [AR=AFTVT = ay | #HEEE 133

C1

AR—ZATITREANERARF—LIZDINT

Research Team for Space Debris Comprehensive Measures
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The increasing number of pieces of space junk, that is "space debris", is supposed to be a serious threat on
humankind’s use of outer space in the future. JAXA has organized the research team for space debris
comprehensive measures, which consists of following 4 key sub-themes,

(1) Formulating International Standards and Guidelines

(2) Researching technologies for debris Mitigation

(3)Researching technologies for the low-cost Active Debris Removal

(4)Researching technologies for debris Situational Awareness and Defense
in order to enhance Japanese contribution to sustaining useful outer space environment against the threat, in
cooperation with the Japanese government and relevant organizations in the world. In the presentation, the
research team will be introduced briefly.

This document is provided by JAXA.
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The 7t" Space Debris Work Shop

Research Team for Space Debris
Comprehensive Measures
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Cross-cutting Research for Future
Ensuring the Safety of Space Missions
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Research Objectives

(1)Protecting space assets which are necessary
infrastructures for Japan’s national security and everyday
life of the people, while contributing to promoting
sustainable use of outer space environment.
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(2) Enhancing Japan'’s initiative against the space debris
issue that the world has been tackling, while contributing
to the Japanese space industry to gain advantages for
future regulatory circumstances.
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Background(1/2)
Basic Plan on Space Policy

* New Basic Plan on Space Policy has been established in
2015 and approved by cabinet in 2016

— Promoting the international activities to draw up the ICOC
(International Code of Conduct for Outer Space Activities)

— Improving the capability of SSA
— Addressing the R&D on debris removing technologies

* The implementation for the Policy has been revised in
December, 2015.
— Establishing the framework of SSA in FY2016

Background(2/2)
Japan’s Space Activities Act

« Japan’s Space Activities Act is underway to be enforced
at the Diet in June, 2016.

— The Space Activities Act will ease private sectors to make
business on the launch services and various space utilizations.

— JAXA continues applying own standard (JMR-003C) for space
debris mitigation of our own mission, regardless obligation of
JAXA to the Act that will be clarified shortly.

— The regulation for the Japanese private sectors will be
discussed in process of enforcement of the national regulation.

This document is provided by JAXA.
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Scheme for the Promotion of Space
Debris Measures

+ JAXA's R&D activities for space debris measures

— Proposing the technical guidelines for debris mitigation through

the activities on IADC( Inter-Agency Space Debris Coordination
Committee ).

— Taking advantage of Japan's strengths and promoting the
research and development on the space debris mitigation

technologies such as observation, protection and safety
removal.

* Framework for the promotion of space debris measures
— Board for the promotion of space debris measures
* Under construction

— Research team for space debris comprehensive measures
* The team consists of 4 sub-teams.

Scheme for the Promotion of Space Debris Measures

The Administrator
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1 On management

Board for the Promotion of Space Debris Measures
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On Ressearch Activities
Research Team for Space Debris Comprehensive Measures
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Sub team for International Standards and Guidelines
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Sub team for Active Debris Removal
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Sub team for Debris Situational Awareness and Defense
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Bodies inside of JAXA
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Research Team for Space Debris
Comprehensive Measures

 Leader: M. Ohnishi, Mrs. S. Kawamoto

* Sub-teams for
— Formulating International Standards and Guidelines
— Researching Technologies for Debris Mitigation

— Researching Technologies for the low-cost Active Debris
Removal

— Researching Technologies for Debris Situational Awareness
and Defense

Formulating International Standards
and Guidelines (1/2)

+ Making efficient proposals, in cooperation with other spacefaring
agencies, on international standards or guidelines for space debris
mitigation, actively adopting the latest technologies and the
findings in related researches.

« COPOUS (Committee on the Peaceful Uses of Outer

Space: EiEFEZMIENIAZTRER)

— STSC (Scientific and Technical Subcommittee: B H ii/MEE LK)

+ LTS (Long-Term Sustainability of Outer Space Activities: B EB )& M6
D)

* ICoC (International Code of Conduct for Quter Space
Activities: FHEMICET S ER{TRIRAE)
+ ISO (International Organization for Standardization: Eli&

RE(Lm)

“Status of debris mitigation framework and the document system in
JAXA to encourage compliance with it” by A. Kato. 8

This document is provided by JAXA.
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Formulating International Standards
and Guidelines (2/2)

* |ADC (Inter-Agency Space Debris Coordination
Committee: FEHMEIMT 7 ) RESE)

— Sub Groups
» Steering Group

» 4 Working Groups: Measurements, Environment and Data Base, Protection,
Mitigation
— the Italian Space Agency (ASl), the Centre National d’Etudes Spatiales (CNES),

China National Space Administration (CNSA), Canadian Space Agency (CSA),
Deutsches Zentrum fiir Luft- und Raumfahrt e.V. (DLR), the European Space
Agency (ESA), the Indian Space Research Organisation (ISRO), Japan Aerospace
Exploration Agency (JAXA), the Korea Aerospace Research Institute (KARI), the
National Aeronautics and Space Administration (NASA), the State Space
Corporation “Roscosmos”, the State Space Agency of the Ukraine (SSAU), and

the UK Space Agency (UKSA)
= o S
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Researching Technologies for Debris
Mitigation

+ Acquiring advanced technologies associated with reduction of
orbital lifetime, spacecraft controlled reentry and design for demise
such as application of the composite materials on upper stages and
propellant tanks.
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e - Using Melting Material

Protettioh Region during re-entry
against disposal

“Debris mitigation research of rocket and satellite, as JAXA's

research” by Y. SAITO, R. Shimizu.
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Researching Technologies for the low-
cost Active Debris Removal
» Acquiring technologies for the low-cost active debris removal

around 2020’s using Japan’s accumulated technologies such as
autonomous rendezvous.
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Conceptual Study for Trial manufacturing of
low-cost ADR EDT for practical use

“Technology Development in JAXA to Realize Active Debris Removal”
by T. Yamamoto, ADR research team
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Researching Technologies for Debris
Situational Awareness and Defense

* Acquiring advanced technologies to improve orbit-determination
accuracy on collision avoidance maneuvers, to have more effective
protection measures, to have more accurate orbital debris
modeling, etc.

. Closest
Trajectory _ Distance
of Debris

No Need to
Collision Avoidance

Trajectory
of Satelite ~ Minimizing Maneuvers

for Collision Avoidance

“Research and Development for Space Debris Situational Awareness
and Defense in JAXA” by T. Yanagisawa, et. al
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