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Abstract 

A SSPS demonstration satellite planned in 201x in Low Earth Orbit intends to radiate high-intensity 

microwave in dense ionospheric plasma. It was found by the past laboratory experiments conducted 

jointly by KIT and JAXA that discharge occurs as gas was generated from heated insulator surface 

nearby conductor that intensified the microwave. Conductors that had an appropriate shape to 

intensify the microwave could cause discharge under the microwave irradiation as low as several 

kW/m2. The antenna pattern on the surface of microwave emitter has mixed patterns of conductor 

and insulator. Therefore, discharge is possible as the high intensity microwave is emitted in dense 

background plasma and neutral gas. As the SSPS demonstration satellite is becoming reality, we 

need to carry out detailed study on the interaction among microwave, satellite surface and plasma 

once again. It was decided to resume the laboratory experiment from FY 2010. This research enables 

us not only applying the experimental result directly to the design of the demonstration satellite, but 

also giving a guideline to high intensity microwave apparatus such as SAR of which use is expected 

to rise in near future. Before resuming the experiment, we look back the past research result and 

introduce the new experimental system and the experimental plan. 

 

 

 

 

                                                 

* Presented at the Thirteenth SPS Symposium, 28-29 October, 2010 



�

5525 ዊဳታ⸽ⴡᤊࡠࠢࠗࡑߩᵄⴡᤊ㕙ࡑ࠭ࡊ�

⋧↪ߡߟߦ 
ቃޔჇඳ৻㧔ᎺᎿᬺᄢቇ㧕ޔ⮮↰ㄖੱ㧔JAXA㧕 

㧝㧚ߦߓߪ 

� 201x ᐕᐲ੍ߦቯࠆࠇߐૐ゠ߩߢ SSPS ታ⸽ⴡᤊޔߪߢ㜞ኒᐲࡑ࠭ࡊਛߩߢ㜞ᒝᐲ

✼⛘ߣዉߪࡦ࠲ࡄ࠽࠹ࡦࠕߩᵄ㕙ࡠࠢࠗࡑޕࠆࠇߐᗐ੍߇ߩᵄࡠࠢࠗࡑ

ૐ゠㜞ߩ⢛᥊ࠟࠬኒᐲߦኒᐲਗ߮ࡑ࠭ࡊޔࠅ߅ߡࠇߐᒻᚑ߇ࡦ࠲ࡄߚߒᷙߩ

ޕࠆ߇น⢻ᕈࠆࠇߐ⺃߇㔚ߩߢ㕙࠽࠹ࡦࠕߡߞࠃߦᵄࡠࠢࠗࡑ㜞ᒝᐲߩߢ

SSPS ታ⸽ⴡᤊౕ߇⊛ࠆࠇߐ↹⸘ߦਛޔߢ㜞ᒝᐲࡠࠢࠗࡑᵄⴡᤊ㕙ߩࡑ࠭ࡊ

ਃ⠪ߩ⋧↪ޔߡߟߦ⚦ߥᬌ⸛ࠍടࠆ߃ᔅⷐ2010ޔࠅ߇ ᐕᐲࠄ߆ታ㛎ࠍ

ታᣉߩߎޕߚߞߥߣߣߎࠆ⎇ⓥޔߪታ㛎⚿ᨐࠍታ⸽ⴡᤊߦ⸘⸳ߩ⋥ធㆡ↪ߩߣߎࠆ߈ߢ

㜞ᒝᐲޔߕࠄߥߺ SAR ᵄᯏࡠࠢࠗࡑ㜞ᒝᐲࠆࠇࠊᕁߣࠆ߹㜞߇↪ߢᓟૐ゠ߩ╬

ߦታᣉߩⓥ⎇ޔߪߢᧄⓂޕࠆߢ↪߽ࠄ߆ᗧ߁ߣࠆ߃ਈࠍᜰ㊎ߩ⸘⸳⠴㔚ߩེ

ࠍ⚫ߩߡߟߦ↹⸘ታ㛎ࡓ࠹ታ㛎ࠪࠬޔߦߣࠆࠅᝄࠍⓥ⚿ᨐ⎇ߩㆊޔࠅߚ

ⴕޕ߁ߥ 

2. 㜞ᒝᐲࡠࠢࠗࡑᵄᾖࠆࠃߦ㔚⽎ 

� SSPS ޔߪߡߟߦ↪⋦ߩ㓙ࠆߔㅢㆊࠍࡑ࠭ࡊ㔚㔌߇ᵄࡠࠢࠗࡑ㜞ᒝᐲߩࠄ߆

⥄↱ⓨ㑆ࡠࠢࠗࡑࠆߌ߅ߦᵄߩࡑ࠭ࡊߣ㕖✢ᒻ⋧↪ޔߡߟߦ੩ㇺᄢቇߡ߅ߦ

એ೨ࠄ߆⎇ⓥߩࠄࠇߎޔࠄ߇ߥߒ߆ߒޕߚ߈ߡࠇߐߥ߇⽎ޔߡߟߦႺ⇇ࡊࠆߩ

㜞߿ℂ⺰⊛⎇ⓥޔߊߒ㔍ߪࠆߔⓥ⎇ߦ⊛ታ㛎ߡߞߣࡑ࠭ࡊߚߒ↢⊑ߢኈེਛࡑ࠭

ㅦᄢኈ㊂ࠦࠆࠃߦ࠲ࡘࡇࡦᢙ୯ታ߇ਛᔃޕߚ߈ߡߞߥߣ 

� ৻ᣇޔ㜞ᒝᐲࡠࠢࠗࡑᵄߣⴡᤊ㕙ߩ⋧↪ޔߪߡߟߦ㔚⽎ࠍኻ⽎ߚߒߣ⎇

ⓥ߇ਛᔃࡠࠢࠗࡑޔ߇ࠆߥߣᵄⴡᤊ㕙ࡑ࠭ࡊ㧔ࠟࠬ㧕ߩ㧟ⷐ⚛ࠍዪᚲ⊛ౣߦ

ޔߪߡߒߣ⽎㔚ߛࠎ⛊߇ᵄࡠࠢࠗࡑޕࠆߢน⢻߇ታ㛎ߩߢታ㛎ቶౝޔߊࠃ߫ࠇߔ

ⴡᤊㅢޔߪ㔚࠲ࠢࡄ࠴࡞ࡑޕࠆ߇⒳㘃ੑߩ㜞ᵄࠟࠬ(RF)㔚ߣ㔚࠲ࠢࡄ࠴࡞ࡑ

ାᯏེ߿ߩ㜞ᵄࡑ࠭ࡊടᾲᯏེߢએ೨ࠄ߆㗴ߩࠄࠇߘޔࠅ߅ߡߞߥߣಽ㊁ߢ

⎇ⓥޕߚ߈ߡࠇߐߥ߇RF 㔚ߦߚߩ╬ࠬࡠࡊࡑ࠭ࡊޔߪ㜞ᵄࠍࡑ࠭ࡊߢ↢

ᚑ߽ࠄࠇߎޔߡߒߣࡓ࠭࠾ࠞࡔࠆߔᄙߩߊ⎇ⓥታ❣ޕࠆ߇ 

� ࠃߦߣߎࠆߔჇᱺߦ⊛㔐፣߇㧞ᰴ㔚ሶߡߒหᦼߡߒߣ㔚⇇ᦼޔߪ㔚࠲ࠢࡄ࠴࡞ࡑ

㔚ޕࠆߢᔅⷐ߇ޠ㕙ޟߩߚࠆࠇߐ߇㧞ᰴ㔚ሶޔࠅߢ㔚ࠆࠇߐߎ߈ᒁࠅ

ሶ߇㜞ᵄ㔚⇇ࠅࠃߦ㕙ߦะߡߞ߆ടㅦޔࠇߐ㕙ߦ㆐ߚߒ㓙ߦ৻એߩ㧞ᰴ㔚

ሶࠍߦߩࠆߔචಽࠍࠡ࡞ࡀࠛߥᓧޕࠆᰴߦ㕙ࠄ߆ߚࠇߐ㧞ᰴ㔚ሶ߇㜞ᵄ



ᐲౣߡ㘧߮ࠄ߆㕙߇㧞ᰴ㔚ሶߣᦼߩടㅦߩߘޔ߇ࠆߢߩࠆߌฃࠍടㅦࠅࠃߦ

㕙ߦⴣ⓭ߩߢ߹ࠆߔᦼ߇หᦼߢߣߎࠆߔല₸⊛ߦ㧞ᰴ㔚ሶࠍടㅦޕࠃ߫ࠇ߈ߢ㧞ᰴ

㔚ሶ߇㔐፣⊛ߦჇᄢޔߣࠆߔ㕙ࠍณߊ㧞ᰴ㔚ሶ߇ࠬࠢ࠶ࡈࠡ࡞ࡀࠛߔࠄߚ߽߇⤘

ᄢޔࠅߥߣߩ߽ߥ㕙ߩࠬࠟߩࠄ߆⣕㔌ޔߡߒࠄߚ߽ࠍᦨ⚳⊛ߩࠬࠟߩࠄࠇߘߦ㔚㔌߆

50eV)ࠡ࡞ࡀࠛߩࠅߥࠇߘޔߪߦߚࠆߔࠍ㧞ᰴ㔚ሶߩએ৻ޕࠆ⥋ߦ㔚ࠄ

⒟ᐲ)ߪᔅⷐ࠲ࠢࡄ࠴࡞ࡑޔࠅߢ㔚ߪߦߚࠆߔ↢⊑߇ᒝ㔚⇇߇ᔅⷐޕࠆߢ 

� RF ࠟࠬ㔚ߪ㔚㔌ⴣ⓭ࠅࠃߦ⩄㔚☸ሶ߇Ⴧᱺߢߣߎࠆߔࠆ߈㔚ߚߩߘޕࠆߢ

ᔅⷐߪೋᦼ㔚ሶࠆߌฃࠍࠡ࡞ࡀࠛࠄ߆⇇㜞ᵄ㔚ޔ߇ࠆߢਇⷐߪሽߩޠ㕙ޟ

࡞ࡀ㔚㔌ࠛ߇ࠡ࡞ࡀࠛࠆขߌฃࠄ߆⇇㜞ᵄ㔚ࠆขߌฃ߇㔚ሶ৻ߦⴣ⓭೨ޕࠆߢ

ኒᐲߩਛᕈࠟࠬߥචಽߦߩࠆߔ⓭ⴣߣ㔚ሶߚ߹ޔߒߥߌ߫ࠇߌߥߊ߈ᄢ߽ࠅࠃࠡ

RFޔߚߩߘޕࠆߢᔅⷐ߇ ࠟࠬ㔚ߪߦ㜞ജ߇ᔅⷐޕࠆߢ 

� ࿑ 1 ޕߔ␜ࠍߩ߽ߚ᳞ߦ⊛⺰ℂࠍ୯߈ߒ↢⊑ߩ㔚ࠬࠟߣ㔚࠲ࠢࡄ࠴࡞ࡑߦ

1GWSSPS ⋥ਅࠡ࡞ࡀࠛߩኒᐲࠍ 1kW/m2 ߪ㔚⇇୯ߣࠆߔ▚⸘ࠍ㔚⇇ᒝᐲߡߒߣ

1kV/m SSPSޔߣࠆ߃⠨ࠍኒᐲࠬࠟߩⴡᤊㄝޔߊૐࠅࠃ ㄝߪߢ RF ࠟࠬ㔚߽࡞ࡑ

2004ޔࠄ߇ߥߒ߆ߒޕࠆߢ╫ࠆ߈ߢ㔚߽ήⷞ࠲ࠢࡄ࠴ ᐕᐲࠄ߆ 07 ᐕᐲߡߌ߆ߦታ

ᣉߚࠇߐᎿᄢߣ JAXA ߩ࡞ࡌߩߘޔߪߢห⎇ⓥߩ 5.8GHz ࠇߐᾖࠍᵄࡠࠢࠗࡑ

ࠗࡑߚࠇߐᾖߢታ㛎ޕ(2),(1)ߚࠇߐ⏕߇ߣߎࠆߔ↢⊑߇㔚ߢ࠽࠹ࡦࠕ߿ᄥ㓁㔚ᳰߚ

ߪᒝᐲߩᵄࡠࠢ 2.6kW/m2ߢ߹ߊߪࠇߎޔ߇ࠆߢ Macroscopic ᄥ㓁㔚ޔࠅߚߢ୯ߥ

ᳰߩ N 㔚ᭂ╬ߩዉㇱಽߩవ┵ߢዪᚲ⊛ߦ㔚⇇߇㜞ࠇࠄടᾲߚࠇߐ⚿ᨐࠄ߆ߎߘޔ

⣕ࠟࠬࠬࠟߡߒ↢⊑߇㔚ߣ߆ߥߪߢߩߚߞ⥋ߦ⠨ޕࠆࠇࠄ߃㔚ߩήߪᾖࠇߐ

߇ࡦ࠲ࡄߩ㊄ዻࠆ㜞ߦ⊛ዪᚲࠍ⇇ᵄ㔚ࡠࠢࠗࡑޔࠅ߅ߡߒଐሽߊᒝߦ⁁ᒻߩ‛ࠆ

ᒻᚑ߇ߣߎࠆߡࠇߐᄢޕߚߞߢ 

3. ᓟߩ⎇ⓥ 

� 2010 ᐕᐲࠄ߆Ꮏᄢߣ JAXA ࠆߔ㑐ߦ↪⋦ߩⴡᤊ㕙ߣᵄࡠࠢࠗࡑ㜞ᒝᐲߪߢ

ห⎇ⓥౣࠍ㐿ޕߚߞߥߣߣߎࠆߔ࿁ߩ⎇ⓥޔߪߢએ೨ߦ߁ࠃߩⴡᤊ㕙ࡠࠢࠗࡑ߇

ᵄࠍᾖޔߊߥߪߢߩࠆࠇߐㄭ੍ߦޘቯࠆࠇߐૐ゠ߩߢᛛⴚታ⸽ࠍᗐቯ࠹ࡦࠕޔߡߒ

ዉߣ✼⛘ߢਛࡑ࠭ࡊ㜞ኒᐲߩ㔚㔌⋧ᒰޔߦ㓙ߚߒࠍᵄࡠࠢࠗࡑ㜞ᒝᐲࠄ߆࠽

ᷙ߇࠽࠹ࡦࠕߚߒ㕙ߩߘߣㄭறߩߢ㔚⽎ߡߟߦታ㛎⊛ࠍߣߎࠆߴ⺞ߦ⋡

ᮡޕౕࠆߡߒߣ ⊛ޔߪ⊛⋠ߥታ㛎⚿ᨐࠍૐ゠ߩߢታ⸽ⴡᤊߦ⸘⸳ߩᵴ↪ࠆߔ

㜞ᒝᐲޔߦߣ SAR ᵄᯏེࡠࠢࠗࡑ㜞ᒝᐲࠆࠇࠊᕁߣࠆ߹㜞߇↪ߢᓟૐ゠ߩ╬

ޔߡ┙ߺ⚵ᐲౣࠍ⟎ታ㛎ⵝߥ߁ࠃߔ␜ߦ࿑㧟ޕࠆߢߣߎࠆ߃ਈࠍᜰ㊎ߩ⸘⸳⠴㔚ߩ

2010 ᐕᐲਛ੍ߪߦታ㛎ࠍⴕ੍߁ቯޕࠆߢ 



 

࿑ 1� ߣ㔚࠲ࠢࡄ࠴࡞ࡑ RF ࠟࠬ㔚߈ߒ↢⊑ߩ୯ 

 

࿑ 2� 2004 ᐕᐲࠄ߆ 07 ᐕᐲߡߌ߆ߦታᣉࡠࠢࠗࡑߚࠇߐᵄᾖታ㛎ߩታ㛎ⵝ⟎ 

 

࿑ 3� 2010 ᐕᐲࡠࠢࠗࡑߩࠄ߆ᵄᾖታ㛎ߩታ㛎ⵝ⟎ 

ෳ⠨ᢥ₂ 

1. K. Kasedo, S. Hosoda, K. Toyoda, M. Cho, Y. Hisada, “Discharge phenomenon on solar array 

surface due to RF irradiation”, The 22nd ISDEIV Matsue, September 2006 

2. ᳰ↰㗼ᄦޔቃޔਭ↰ᱜࡠࠢࠗࡑޟޔᵄᾖਅߩߢᄥ㓁㔚ᳰࠆߔ↢⊑ߢ㔚ߩ㔚

ᭂᒻ⁁ߩଐሽᕈޔޠ╙ 51 ࿁ቝቮ⑼ቇᛛⴚㅪว⻠Ṷળ (2007 ᐕ 10 ) 


