
Space Active Experiments and  Research for Spacecraft-
Induced Environment in Japan

Active Experiments in space intend to understand the space environment by giving 
artificial stimuli to the environment and measuring the effects. This research includes 
an attempt to use the wallless outer space as a huge laboratory for the study of space 
plasma phenomena. The approach is different from the conventional observation of 
natural space environment. The results  can be applied to space engineering and to 
control the space environment. 

In Japan, research in this field has been conducted in the following fields using 
sounding rockets, scientific satellites, space shuttles, space stations, and nanosatellites.
・Exploration of the upper atmosphere wind and electromagnetic field by chemical 

releases
・Research on the aurora mechanism by particle beam injections and experiments 

to reproduce space plasma phenomena
・ Research on the excitation mechanism of space plasma waves and remote 

sounding of plasma density profile by high-frequency radio wave radiation 
・Research on the interaction between high-intensity microwaves and space 

plasma in relation to the solar power satellites
・Research on the interaction between high voltage and space plasma related to 

the research on high voltage solar cells and electrodynamic tethers
・Research on the spacecraft-induced environment generated surrounding large 

space structures



History of active space experiments and study of spacecraft environment in Japan

1980 81 82 83 84 85 86 87 88 89

1990 91 92 93 94 95 96 97 98 99

2000 01 02 03 04 05 06 07 08 09

2010 11 12 13 14 15 16 17 18 19

1970 71 72 73 74 75 76 77 78 79
300V,3.7mA Electron Beam Injection (sounding rocket K-10-11)

200V,2mA sounding rocket  (sounding rocket K-10-12)
3kV,100mA Electron Beam Injection (sounding rocket K-9M-57)

5kV,350mA Electron Beam Injection (sounding rocket K-9M-58)
2kV,35mA Electron beam injection (sounding rocket K-9M-66)

200V,1mA (Electron Beam Injection (Satellite EXOS-B)

1kV,30mA Electron Beam Injection (sounding rocket K-9M-69)

1kV,30mA Electron Beam Injection (sounding rocket S-520-2)
1kV,80mA Electron Beam Injection (Japan/US joint, Tethered Rocket Experiment CHARGE-1)

5kV,30mA Electron Beam Injection、MPD-AJ Plasma Injection, N2 Gas Release
(Japan/US SEPAC Spacelab-1/Space Shuttle Experiment）

1kV,80mA Electron Beam Injection (Tethered Rocket Experiment CHARGE-2)

Plasma Injection (sounding rocket K-9M-46）

6.25kV, 1.21A Electron Beam Injection (US/Japan 
SEPAC ATLAS-1/Space Shuttle Experiment）

Study of Spacecraft-generated Environment 
(Japanese space platform, SFU)

Study of Spacecraft-generated 
Environment (JEM SEDA-AP,〜2018)

High-voltage experiment (Nano-
satellite, Kyushu Institute of Technology)

1960 61 62 63 64 65 66 67 68 69

Chemical Release (sounding rocket K-8-12)

Chemical Release (sounding rocket K-8L-5)
Chemical Release (sounding rocket K-8L-7)

Chemical Release (sounding rocket K-9M-33)
Chemical Release (sounding rocket K-8-16)

Chemical Release  (sounding rocket K-9M-42)
Chemical Release (sounding rocket K-9M-43)

Chemical Release (sounding rocket S-210-13)

Chemical Release 
(sounding rocket S-
310-42, S-520-27)

Chemical Release  (sounding 
rocket S-520-23)

Chemical Release  (sounding rocket  S-520-26)

Chemical Release (sounding rocket S-310-39)

Microwave Transmission Experiment (sounding rocket S-520-6）

Microwave Transmission Experiment (sounding rocket S-520-16)

Chemical release
Particle beam injection
RF wave injection
Microwave Injection
High voltage experiment
Spacecraft-induced environment

High-voltage experiment (Nano-satellite, 
Kyushu Institute of Technology)

Stimulated Plasma Wave Experiment(Satellite EXOS-B)

Stimulated Plasma Wave Experiment(Satellite EXOS-C)

Plasma Wave Stimulation Experiment
(Satellite EXOS-D)


