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MHI's Activities to Improve Space Debris Environment
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Space debris have been increasing and recognized as international issue for future space activities. Space debris
also increase due to collision between different debris. If this issue is left as it is, the risk of collision between
ascending rockets and space debris will increase.

MHLI, as a launch service provider and as a player in space activities, recognizes the importance of space debris
issue. MHI has been taking actions against space debris issue, such as the controlled reentry of upper stage of
the H-IIB rocket. This paper shows the conceptual studies about micro debris removal and collision avoidance
between debris as further efforts.
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. Debris and Launch Service

Number of Objects > 10cm

—Total Objects

——Fragmentation Debris

(https://orbitaldebriesatjsc.nasa.gov/modeling/legend.htmI)

O Number of debris is increasing!
O Estimated Number of non-trackable
debris is said to be above 10 million!

2. Activities to provide sustainable and reliable launch service A
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3. MHI’s Future Plans for Sustainable Space Activities
M-Pack and ADR support
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* Downlink following data
v Position
v’ Attitude Rate
v Image
..etc

3. MHI’s Future Plans for Sustainable Space Activities
Micro Debris Removal - Hydrogen Snow concept
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Rendezvous/

ADR Satellite
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HEAVY INDUSTRIES

Upper stage fall on g Spraying Liquid Hydrogen to

safety sea area.

* Hydrogen is eco-friendly ‘

* Hydrogen does not harm Horizontal velocity .
on debris because of low is zero. B
density

« Since hydrogen snow has
only vertical velocity, it

generate Hydrogen Snow.
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3. MHI’s Future Plans for Sustainable Space Activities S MiTsuBISH
Collision Avoidance — Solar Nudger Concept

Solar Nudger

Nudge debris by natural

solar pressure

Solar Nudger does not

require

» Power source to
change debris orbit

» Dangerous rendezvous

Various application

» Optical observation
during night time

» Shooting star

3. MHI’s Future Plans for Sustainable Space Activities MiTSUBISHI
MHI will do all-out effort for sustainable space activities!
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