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Abstract  In this paper, I compared  measured  radiation patterns of  the  breadboard  model with simulation results by 

the method of moments and the Fresnel approximation. In addition, I make a preliminary evaluation arrangement of array antenna 

elements for the SPS small demonstration satellite .The purpose of the SPS small satellite experiments are to establish a precise 

directional control method from the orbit to the grand and to clarify the effect of the plasma in ionosphere on the  intense  

microwave. And I discuss on the ground observation method of the microwave became radiated from the SPS small demonstration 

satellite. 
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1. ᗎㄽ  

SSPS(Ᏹᐂኴ㝧Ⓨ㟁࣒ࢸࢫࢩ Ᏹᐂ✵㛫࡛ᕧࠊࡣ࡜(

኱ࠊ࠸⏝ࢆࣝࢿࣃ࣮࣮ࣛࢯ࡞ኴ㝧ගⓎ㟁࡛ᚓࡓ㟁Ẽ

Ἴࣟࢡ࢖࣐ࠊࢆ࣮ࢠࣝࢿ࢚ ⏝ࢆ࣮ࢨ࣮ࣞࡣ࠸ࡿ࠶ ,

ࢫࢩ㟁ຊ࠸ࡋ᪂ࡿࡍ⏝฼࡚ࡋ㏦㟁࡛⥺↓࡟ᆅୖ࠸

࡟ኳೃࠊ࡚ࡋẚ㍑࡜ኴ㝧Ⓨ㟁ࡢᆅୖ࡛ࠋࡿ࠶࡛࣒ࢸ

ᕥྑࡘ࠿ࠊࡎࢀࡉኪ㛫࡛ࡶᏳᐃⓗࡘ࠿኱㟁ຊࢆ౪⤥

㞟ࢆ┠᫖௒ὀࠊࡾ࠶ࡀᚩ≉࠺࠸࡜ࡿࡁ࡛ࡀ࡜ࡇࡿࡍ

ࠋࡿ࠸࡚ࡵ  
SPS(ኴ㝧Ⓨ㟁⾨ᫍ Ᏹࠊ࡚࠸࠾࡟࣒ࢸࢫࢩࡢࡇࠊࡣ(

ᐂ✵㛫࡛Ⓨ㟁ࡓࡋ㟁ຊࢆᆅୖ࡚ࡅྥ࡟㏦㟁ࡿࡍ⾨

ᫍ㌶㐨ୖ࡟ᘓタࡿࡍⓎ㟁ᡤࢆ࡜ࡇࡢᣦࠋࡍSPS ࡽ࠿

ᆅୖ࡬㟁ຊࢆ㏦㟁ࡿࡍሙྜ࡟≉ࠊ௨ୗࡢ 3 ᚩ≉ࡢࡘ

ࠊࡕࢃ࡞ࡍࠋࡿࢀࡽࡆᣲࡀ (i)㏦㟁ࡀࢼࢸࣥ࢔ km ࢜

༑൨ᩘࡣ⣲Ꮚᩘࡢࡑࠊࡾ࠶࡛ࡉࡁ኱࡞ᕧ኱ࡢ࣮ࢲ࣮

ಶ࡛ࠊ࡜࡜ࡇ࠺࠸࡜ࡿ࠶ (ii) 㟼Ṇ⾨ᫍ㌶㐨ୖࡽ࠿㏦

㟁ࡿࡍ㝿ࠊࡣ㏦㟁ཷ࡜ಙഃࡢ㛫࡟ 36,000km ࠺࠸࡜

ࠊ࡜ࡇ࠺࠸࡜ࡿ࠶ࡀ㊥㞳ࡢࡾ࡞࠿ (iii)ࢼࢸࣥ࢔㠃ࡣ

᪥↷ࡸ᪥㝜➼ࡢᙳ㡪ࡾࡼ࡟ኚᙧ࠺࠸࡜ࡿࡍⅬ࡛࠶

SPSࠊ࡚ࡗࡀࡓࡋࠋࡿ ࢀࡉᘓタ࡟㟼Ṇ⾨ᫍ㌶㐨ୖࡀ
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㧗ᗘࠊሙྜࡿ 36,000km 㛗㊥㞳࡛ࡲᆅୖࡽ࠿✵ୖࡢ

࡞㧗⢭ᗘࡓࡋ៖⪄ࢆࢫࢡ࣑ࢼ࢖ࢲᫍ⾨ࡘ࠿ࠊࡾΏ࡟

ࡣ⾡ᢏ࡞࠺ࡼࡢࡇࠋࡿࢀࡽࡵồࡀ⾡ไᚚᢏ࣒࣮ࣅ

SPS ࡢᅛ᭷ࡿࢀࡽࡵồ࡚࠸࠾࡟㟁ຊఏ㏦⥺↓ࡿࡼ࡟

ၥ㢟࡛ࡶ᭱ࠊࡾ࠶㔜せ࡞◊✲ㄢ㢟ࡑࠋࡿ࠶࡛ࡘ୍ࡢ

ᆅࡽ࠿㌶㐨ୖᫍ⾨ࡓ࠸⏝ࢆᫍ⾨ᑠᆺࠊᅾ⌧ࠊࡵࡓࡢ

ࠋࡿ࠸࡚ࢀࡽࡵ㐍ࡀウ᳨ࡢᐇドᐇ㦂ࡢ࡬⌫  
ᮏ✏࡛ࠊࡎࡲࠊࡣᙜ◊✲ᐊ࡛㛤Ⓨ୰࣎ࢻࢵࣞࣈࡢ

ࣝࢿࣞࣇ࡜ἲࢺ࣓࣮ࣥࣔࢆᐃ⤖ᯝ ࡢࣝࢹࣔࢻ࣮

㏆ఝࣥࣙࢩ࣮࣑ࣞࣗࢩࡿࡼ࡟⤖ᯝ࡜ẚ㍑ࠊࡋ  ホ౯

SPSࠊ࡟ࡂࡘࠋࡿࡍ ᑠᆺᐇドᐇ㦂⾨ᫍᦚ㍕⏝ࢸࣥ࢔

Ἴ㏦ࣟࢡ࢖࣐ࠊࡌㄽࢆ⣲Ꮚ㓄ิࢼࢸࣥ࢔ࡿࡅ࠾࡟ࢼ

㟁ᐇ㦂ࢼࢸࣥ࢔ࡿࡅ࠾࡟ᙧ≧ኚ໬ࣇ࣒࣮ࣅࡿࡼ࡟

࡟ᐇ㝿ࠊ࡛࡜ࡇࡿࡍ៖⪄ࢆᙳ㡪ࡢ࡬ࢢ࣑࣮࢛ࣥ SPS
ᑠᆺᐇド⾨ᫍࣟࢡ࢖࣐࡚࠸⏝ࢆἼ㏦㟁ᢏ⾡ᐇドᐇ

㦂࠺⾜ࢆ㝿ࡢᆅୖほ Ⅼ᳨ࡢウࠋ࠺⾜ࢆ  

㛤Ⓨࡢࣝࢹࣔࢻ࣮࣎ࢻࢵࣞࣈ .2  
ᅗ 1 Ἴ㏦ࣟࢡ࢖࣐ࡿ࠸࡚ࡋᅾᙜ◊✲ᐊ࡛㛤Ⓨ⌧ࠊ࡟

㟁⿦⨨ࡢࣝࢹࣔࢻ࣮࣎ࢻࢵࣞࣈࡢᵓᡂࢵࣞࣈࠋࡍ♧ࢆ

ࡣࣝࢹࣔࢻ࣮࣎ࢻ 16 ಶࡢฟຊࣘࡽ࠿ࢺࢵࢽᵓᡂࢀࡉ

࿘Ἴᩘࡓࢀࡉฟຊࡽ࠿Ⓨ᣺ჾࡣ࡟ࢺࢵࢽฟຊࣘࠋࡿ

5.7GHz ཬ࠾ჾ┦⛣ࢀࡒࢀࡑࠊࢀࡉධຊࡀἼࣟࢡ࢖࣐ࡢ

⛣ࠋࡿࢀࡉฟຊ࡬ࢼࢸࣥ࢔ࠊࡕࡢࡓ⤒ࢆ㟁ຊቑᖜჾࡧ

┦ჾࡣ࡟ 6bit ࢼࢸࣥ࢔ࠋࡓࡋ⏝౑ࢆჾ┦⛣ࣝࢱࢪ࢕ࢹ

࡚ࡋᖹᆒࡣ኱ฟຊ㟁ຊ᭱ࡢࡽ࠿ࢺ࣮࣏ྛࡢ࡬ 3.6W ࡛

ࢼࢸࣥ࢔ࢳࢵࣃࡣ࡟ࢺฟຊ࣏࣮ࡽࢀࡇࠊ࡚ࡋࡑࠋࡿ࠶

ࡣᮏᐇ㦂࡛ࠋࡿࢀࡉ⥆᥋ࡀ 4 ⏝౑ࢆࢺࢵࢽฟຊࣘࡢࡘ

⦪඲య࡛ࠊࡋ 4 ⣲Ꮚࠊᶓ 16 ⣲Ꮚࠊィ 64 ಶࢼࢸࣥ࢔ࡢ

⣲Ꮚࣟࢡ࢖࣐ࡽ࠿Ἴࢆᨺᑕࠊࡋᐇ㦂ࠋࡓࡗ⾜ࢆ  
ᅗ 2, 3 ᵝࡢ㓄ิࢼࢸࣥ࢔ࡢࣝࢹࣔࢻ࣮࣎ࢻࢵࣞࣈ࡟

Ꮚ࡜እほ , ཬࡧᵓ㐀ࠋࡍ♧ࢀࡒࢀࡑࢆᮏࣔࡣࣝࢹ 3 ᒙ

ᵓ㐀ࢆ᭷ⷧࡿࡍᆺࢆࣝࢿࣃᡂྛࠋࡿ࠸࡚ࡋᒙࢀࡑࡣ࡟

ࢃ࡞ࡍࠋࡿ࠸࡚ࢀࡉᦚ㍕ࡀᶵჾࡘᣢࢆ⬟ᶵࡿ࡞␗ࢀࡒ

➨ࠊࡕ 1 ᒙࠊࡣ㏦㟁ࠊࢼࢸࣥ࢔➨ 2 ᒙࡣቑᖜ࣭఩┦ไ

ᚚᅇ㊰࡚ࡋࡑࠊ➨ 3 ᒙࡣᨺ⇕ჾ࡛ྜࠊࡾ࠶ィࡢཌࡣࡉ

52mm(ᨺ⇕ჾࢆ㝖ࡃሙྜ 22mm)࡛ࠋࡿ࠶  
ᨺᑕ࣮ࣥࢱࣃ ᐃᐇ㦂ࡣி㒔኱Ꮫ⏕Ꮡᅪ◊✲ᡤ࣐

⨨ఏ㏦ᐇ㦂⿦࣮ࢠࣝࢿἼ࢚ࣟࢡ࢖ (METLAB)ཬࡧᏱᐂ

⛉Ꮫ◊✲ᡤࡢ㟁Ἴᬯᐊࠋࡓࡗ⾜࡚࡟  
ᐇ㦂್ࡢホ౯࡟ᙜࠊࡣ࡚ࡗࡓṇ㠃᪉ྥ ࡜(0°) 10r࡟

ࢺ࣓࣮ࣥࣔࢆᐃ⤖ᯝ ࡢሙྜࡓࡗ⾜ࢆ᪉ྥไᚚ࣒࣮ࣅ

ἲࣝࢿࣞࣇ࡜㏆ఝࣥࣙࢩ࣮࣑ࣞࣗࢩࡿࡼ࡟⤖ᯝ࡜ẚ㍑

ᅗࢆẚ㍑ࡿࡅ࠾࡟0rࠋࡓࡋ 4 ẚ㍑ࡿࡅ࠾࡟10r+ࠊ࡟

ᅗࢆ 5 ࡿࡅ࠾࡟௳᮲ࡢࠎྛࠊ࡟ࡽࡉࠋࡍ♧ࢀࡒࢀࡑ࡟

್༙ᖜࢀࡒࢀࡑࢆ⾲ 1 ⾲࡜ 2 ᅗࠋࡍ♧࡟ 4 ᅗ࡜ 5 ࠊࡾࡼ

ࣥࣙࢩ࣮࣑ࣞࣗࢩࡿࡼ࡟ἲࢺ࣓࣮ࣥࣔ࡜㏆ఝࣝࢿࣞࣇ

⤖ᯝ15±ࡽ࠿ࣈ࣮ࣟࣥ࢖࣓ࡣrࡢ⠊ᅖ࡛࡚ࡋ⮴୍ࡰ࡯

⾲ࠋࡿࢀࡉㄆ☜ࡀ࡜ࡇࡿ࠸ 1 ⾲࡜ 2 10°+࡜0rࠊࡾࡼ

ࣥࣙࢩ࣮࣑ࣞࣗࢩࡢᖜ್༙ࡿࡅ࠾࡟ሙྜࡢࢀࡒࢀࡑࡢ

ࡶࢀࡎ࠸ࡣᕪࡢ࡜ᐇ㦂್࡜್ 5%ᮍ‶ࡇࡿ࠸࡚ࡗ࡞࡜

ࠋࡓࢀࡉㄆ☜ࡀ࡜  
 

 
ᅗ 1 ㏦㟁⣔ࡢᶵ⬟ࢡࢵࣟࣈᅗ  

 

 
ᅗ 2(a)ࢼࢸࣥ࢔ࡢࣝࢹࣔࢻ࣮࣎ࢻࢵࣞࣈ㓄ิ  

 

 

ᅗ 2(b)ࣝࢹࣔࢻ࣮࣎ࢻࢵࣞࣈእほ (๓㠃 )  
 

 
ᅗ 3 ࡢࣝࢹࣔࢻ࣮࣎ࢻࢵࣞࣈ 3 ᒙᵓ㐀  
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ᅗ 4 0[deg]࡛ࡢẚ㍑  

 
ᅗ 5 +10[deg]࡛ࡢẚ㍑  

 
 

3. SPS ᑠᆺᐇド⾨᳨ᫍࡢウ  
3.1 SPS ᑠᆺᐇド⾨ᫍࡢᴫせ  

ᗎㄽ࡛ࡶ㏙ࠊ࡟࠺ࡼࡓ࡭⌧ᅾࠊJAXA ⾨ᑠᆺࡣ࡛

ࡓ࠸⏝ࢆᫍ SPS ᢏ⾡ᐇドᐇ㦂᳨ࡢウࡀ㐍࡚ࢀࡽࡵ

ᅗࢆࢫ࢚ࣥࢡ࣮ࢩ⏝ᐇ㦂㐠ࡢࡑࠋࡿ࠸ 6 ⾨ࠋࡍ♧࡟

ᫍ㌶㐨ࡣ 370km ࡑࠊࡾ࠾࡚ࢀࡉウ᳨ࡀᅇᖐ㌶㐨‽ࡢ

3ࠊሙྜࡢ ᪥࡟ 1 ᅇỴࡓࡗࡲほ ᆅⅬ࡛ࡢ㏦㟁ᐇ㦂

ࡣ㔜㔞ࣥࣙࢩࢵ᝿ᐃ࣑ࠋࡿ࠶࡛⬟ྍࡀ 200kg ⛬ᗘ࡛

ࢆ✵㒆ୖࢼࢸࣥ࢔ᆅୖࠋࡿ࠶ SPS ᑠᆺᐇド⾨ᫍࡀ㏻

㐣8±ࡿࡍ ࡿࡏࡉᨺᑕࢆἼࣟࢡ࢖㧗ฟຊ࣐ࠊ㛫ࡢ⛊

࢔ࡣᖹᆒ㟁ຊᐦᗘࠋࡿ࠸࡚ࡋ⏬ィࢆไᚚᐇ㦂࣒࣮ࣅ

㒊࡛ࢼࢸࣥ 705W/m2, ᆅୖ㟁ຊᐦᗘࡣ 2kW ฟຊࡢሙ

ྜ⣙ 16ǍW/m2(᭱኱ ࣅἼࣟࢡ࢖࣐ࠊࡾ࠾࡚ࡋ᝿ᐃ࡜(

࣮࣒ไᚚࡣᦚ㍕ CPU ไᚚཬࡧᆅୖࢵࣟ࢖ࣃࡢࡽ࠿

ᆅୖࠋ࠺⾜᪉ᘧ࡛ࣟࢺࣞ࢔࢙࢘ࢺࣇࢯࡿࡼ࡟ಙྕࢺ

ࡣ୰ᚰほ ሙᡤࡢ࡛ JAXA ຾ᾆᒁࢆணᐃࠊࡾ࠾࡚ࡋ

ಙྕࢺࢵࣟ࢖ࣃ UPLINK ᒁ (ᩘ༑ W㹼kW ⣭ ಙཷࡸ(

ࠋࡿ࡞࡜ᚲせࡀ᪋タࡓࡗ࠸࡜࢖ࣞ࢔ࢼࢸࣥ࢔  
 

 

ᅗ 6 SPS ᑠᆺᐇド⾨ᫍᐇ㦂㐠⏝ࢫ࢚ࣥࢡ࣮ࢩ  
 

࡬ࢢ࣑࣮࢛ࣥࣇ࣒࣮ࣅࡿࡼ࡟⣲Ꮚ㓄ิࢼࢸࣥ࢔ 3.2  
ᙳ㡪ࡢ  

SPS ᑠᆺᐇド⾨࡛ᫍࡢᩘ「ࠊࡣ㏦㟁ࣘࢆࢺࢵࢽ⏝

ࢆࢼࢸࣥ࢔㏦㟁࡟ࡵࡓࡢ㏦㟁ᐇ㦂ࡓ࠸ 4 ศ๭ࡑࠊࡋ

ࣇ࣒࣮ࣅ࡜᪉ྥไᚚࠊࡽࡀ࡞࠸⾜ࢆ఩┦ྠᮇࢀࡒࢀ

ࠋࡿ࠸࡚ࡋウ᳨ࢆ࣒ࢸࢫࢩ࠺⾜ࢆࢢ࣑࣮࢛ࣥ  
㏦㟁ࡣ࡚ࡋ࡜࣒ࢸࢫࢩ㏦㟁⏝ࡢ኱ᆺࣥ࢔࣮ࣞ࢔

ウ᳨ࡢἼᅇ㊰ࣟࢡ࢖࣐ࡢ⏝఩┦ไᚚ࡜ࣝࢿࣃࢼࢸ

ࣥ࢔ࡣἼᅇ㊰ࣟࢡ࢖࣐ࠊࡋ࠿ࡋࠋࡿ࠶ࡀᚲせ࠺⾜ࢆ

≦ᙧࡢࢼࢸ ࡟≦ᙧࡢࢼࢸࣥ࢔࣮ࣞ࢔ࡣࡉ㔜ࡧࡼ࠾,

ࢼࢸࣥ࢔࣮ࣞ࢔࡟ඛࠊࡵࡓࡿࢀࡉᕥྑࡃࡁ኱࡚ࡗࡼ

ࠊࡣᙜ◊✲ᐊ࡛ࠊᅾ⌧ࠋࡿ࠶ࡀᚲせࡿࡍỴᐃࢆ≦ᙧࡢ

SPS ᑠᆺᐇド⾨ᫍᦚ㍕⏝ࡢࢼࢸࣥ࢔ࡢ⣲Ꮚ㓄ิ᳨ࡢ

ウࢆ㐍ࠋࡿ࠸࡚ࡵSPS ᑠᆺᐇド⾨ᫍࡿࡅ࠾࡟㏦㟁⣔

ᅗࢆᅗࢡࢵࣟࣈ⬟ᶵࡢ 7 ࡟ ᶵჾᦚ㍕ᙧࣥࣙࢩࢵ࣑ ,
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⾲ 1 0[deg]್࡛༙ࡢᖜ  

  ್༙ᖜ [deg] 
ᐇ㦂್ࡢ࡜ᕪ

[%] 

ᐇ㦂್  4.36    

㏆ఝࣝࢿࣞࣇ  4.18  4.31 

ἲࢺ࣓࣮ࣥࣔ  4.20  3.81 

 
 

⾲ 2 +10[deg]್࡛༙ࡢᖜ  
  ್༙ᖜ [deg] ᐇ㦂್ࡢ࡜ᕪ [%] 

ᐇ㦂್  4.41    

㏆ఝࣝࢿࣞࣇ  4.37  0.92 

ἲࢺ࣓࣮ࣥࣔ  4.20  5.00 
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ែࢆᅗ 8 ࡣ࣒ࢸࢫࢩ㏦㟁ࠋࡍ♧ࢀࡒࢀࡑ࡟ 4 ⣔⤫࠿

ࠊ࡛ࡇࡇࠋ࠺⾜ࢆ఩┦ྠᮇ࡛ࢀࡒࢀࡑࠊࢀࡉᵓᡂࡽ

᳨ウࢼࢸࣥ࢔࣮ࣞ࢔ࣈࢧࡿ࠸࡚ࢀࡉ㓄ิ᱌ࢆᅗ 9 ࡟

ᅗࠋࡍ♧ 8 ࣝࢿࣃࢼࢸࣥ࢔ࠊ࡟࠺ࡼ࡞࠿ࡽ᫂ࡶࡽ࠿

㠃ࡢእ࿘࡟ࢢࣥࣜ࢔࢙ࣇࡢࢺࢵࢣࣟࣥࣟࢩࣉ࢖ࡣ

౫Ꮡࠊࡓࡲࠋࡿࡍほ ⏝ࡸࣈ࣮ࣟࣉࡢィ ࢼࢸࣥ࢔

୰ኸࡢࢼࢸࣥ࢔ࠊ㛵ಀୖ࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡋᦚ㍕ࢆ

ࡑࠋ࠸࡞ࡁ㓄ิ࡛ࡀ࣮ࣞ࢔ࣈࢧ࡚ࡋࢫࣟࢡ࡟༑Ꮠࢆ

࡚ࡋ࡜‽ᇶࢆ୰ᚰࠊࢆࣝࢿࣃࢼࢸࣥ࢔ࠊࡵࡓࡢ Ȝ/2
ࡘࡎ 4 ࣞ࢔ࣈࢧࡽࢀࡇࠋࡿࡍᑐᛂ࡛࡜ࡇࡿࡅศ࡟ࡘ

⾲ࢆ௳㓄ิ᮲ࡢ࣮ 3 ࠋࡿࡵ࡜ࡲ࡟  
⌧ᅾ᳨ウࢼࢸࣥ࢔ࡿ࠸࡚ࢀࡉ㠃࣮ࣞ࢔ࣈࢧࡢ㓄

ࢆእ࿘ࡢ㠃ࣝࢿࣃࢼࢸࣥ࢔ࠊࡣิ 1,750mm ࡑࠊࡋ࡜

ࡣ࿘Ἴᩘࡢ 5.8GHz, ⣲Ꮚ㛫㝸ࡀ 0.63Ȝ ࣮ࣞ࢔ࣈࢧࡢ

㓄ิ࡛ࠋࡿ࠶ᮏ㡯࡛ࡣ 1 ḟඖ᪉ྥ࢔ࠊࡋ┠╔࡟ࡳࡢ

ࡀ㓄ิᩘࢼࢸࣥ 1 ḟඖ᪉ྥ࡛᭱኱ࡿ࡞࡜ 26 ࢔ࣈࢧ

࣮ࣞ (1 ኱ᩘ㸸13᭱ิ୍ࣝࢿࣃ ࣮ࣞ࢔ࣈࢧ ࠊ࡚ࡋ㛵࡟(

࠶ࢆ㛫㝸ࡢ㛫ࣝࢿࣃྛ࠸࡞ࢀࡉ㓄ิࡀ࣮ࣞ࢔ࣈࢧ

ࣇࢆᙳ㡪ࡢ࡬ࢢ࣑࣮࢛ࣥࣇ࣒࣮ࣅࡿࡼ࡟࡜ࡇࡓࡅ

ẚ㍑࡚࠸⏝ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࡿࡼ࡟㏆ఝࣝࢿࣞ

ࠊࡣ㛫㝸ࡢ㛫ࣝࢿࣃࢼࢸࣥ࢔ࠊ࠾࡞ࠋࡓࡋホ౯ࠊࡋ

ᇶ‽ࡢ �Ȝ ࡽ࠿  ���Ȝ(1 ⣲Ꮚ㛫㝸 ࡜( ���Ȝ(2 ⣲Ꮚ㛫㝸 )
ࢆࢀࡇࠋࡓࡗ⾜ࢆẚ㍑ࢀࡒࢀࡑ࡚࠸ࡘ࡟ሙྜࡓࡅ࠶

ᅗ 10 ࢆẚ㍑ࡢᖜ್༙ࡢࡁ࡜ࡢࡇࠊ࡟ࡽࡉࠋࡍ♧࡟

⾲ 4 ⾲ࢆẚ㍑ࡢࣈ࣮ࣟࢻ࢖ࢧ୍➨ࠊ࡟ 5 ࢀࡒࢀࡑ࡟

ࠋࡍ♧  
ᅗ 10 ࡣᙧ≧⮬యࡢ࣒࣮ࣅࡣ⠊ᅖ࡛ࡢ±5rࠊࡾࡼ

ࡣ௨㝆ࢀࡑࠊࡀࡿ࠿ࢃࡀ࡜ࡇ࠸࡞࠸࡚ࡋኚ໬ࡾࡲ࠶

☜ࡀ࡜ࡇࡿ࠸ฟ࡚ࡀ࠸㐪࡞ࡁ኱࡟࣮ࣥࢱࣃ࣒࣮ࣅ

ㄆࠋࡿࢀࡉ⾲ 4 ࡆᗈࡤࢀࡆᗈࢆ㛫㛫㝸ࣝࢿࣃࠊࡾࡼ

⾲ࠋࡿࢀࡉㄆ☜ࡀ࡜ࡇࡿ࠸࡚ࡋపୗࡀᖜ್༙࡝࡯ࡿ

5 ࡃࡁ኱࡟㏫ࡣ࡜ᖜ್༙ࡣࣈ࣮ࣟࢻ࢖ࢧ୍➨ࠊࡾࡼ

ࡅ࠶ࢆ㛫㝸ࠊࡣࢀࡇࠋࡿࢀࡉㄆ☜ࡀ࡜ࡇࡿ࠸࡚ࡗ࡞

ࣝࢿ࢚ࡢ௨እ࡛࣒࣮ࣅ୺ࠊ࡚ࡋẚ㍑࡜ሙྜ࠸࡞࠸࡚

ࡋ♧ࢆ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃࡁ኱ࡅࡔࢀࡑࡀᦆኻ࣮ࢠ

ࢀࡑ࡜ࡿࡅ࠶ࢆ㛫㝸ࡢ㛫ࣝࢿࣃྛࠊ࡚ࡗࡼࠋࡿ࠸࡚

ࣕࢩࡀ࣒࣮ࣅ୺ࠊࡾ࡞ࡃࡁ኱ࡀᦆኻ࣮ࢠࣝࢿ࢚ࡅࡔ

ࠋࡿࢀࡽ࠼⪄࡜ࡿ࡞࡟ࣉ࣮  

 
ᅗ 7 ㏦㟁⣔ࡢᶵ⬟ࢡࢵࣟࣈᅗ  

 

 

ᅗ ᶵჾᦚ㍕ᙧែࣥࣙࢩࢵ࣑ 8  
 

 
ᅗ 9 㓄ิ᱌࣮ࣞ࢔ࣈࢧ  

 

 

    ᅗ 10  1 ḟඖ࡛ࣝࢿࣃࡢ㛫ࡢ㛫㝸ࡿࡼ࡟ᙳ㡪  
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3.3 ᆅୖほ ⅬࡢἼ㏦㟁ᢏ⾡ᐇドᐇ㦂᫬ࣟࢡ࢖࣐  
ウ᳨ࡢ  

3.1 ࡢ SPS ᑠᆺᐇド⾨ᫍࡢᴫせ࡛ࡶ㏙ࠊ࡟࠺ࡼࡓ࡭

SPS ᑠᆺᐇド⾨ᫍࣟࢡ࢖࣐ࡓ࠸⏝ࢆἼ㏦㟁ᐇ㦂ᢏ⾡

JAXAࠊ࡚ࡋ࡜୰ᚰᆅୖ ᐃሙᡤࡢ㝿ࡿࡍᐇドࢆ ຾

ᾆᒁࢆணᐃࠋࡿ࠸࡚ࡋ຾ᾆᒁ࡛ࡢᫍ⾨ࡣ㏣㊧ࡧࡽ࡞

㟁⏺ᙉᗘࠊ࡟࿘㎶ࡢ຾ᾆᒁࠊ㝿ࡢࡑࠋ࠺⾜ࢆไ⟶࡟

ィ➼ࢆ㓄⨨ࣟࢡ࢖࣐ࠊࡋἼࡢ࣒࣮ࣅ฿㐩఩⨨ࡢࡑࡸ

࡟ࡵࡓࡢࡑࠋࡿ࠶ࡀᚲせࡿࡍィ ホ౯ࢆ≦ᙧ࣒࣮ࣅ

JAXAࠊࡣ ຾ᾆᒁࢆ୰ᚰࡓࡋ࡜㐺ษ࡞ィ Ⅼࡢ㓄⨨

ࠋࡿ࠶ᚲせ࡛ࡀ  
3.2ࠊࡣᮏ㡯࡛ࠊ࡛ࡇࡑ 㛫ࣝࢿࣃࢼࢸࣥ࢔ࡓࡗ⾜࡛

᳨ࡢࢢ࣑࣮࢛ࣥࣇ࣒࣮ࣅ⣲Ꮚ㛫ࡓࡋ៖⪄ࢆ㛫㝸ࡢ

ウࠊ࡟࡜ࡶࢆᆅୖほ Ⅼ㓄⨨᭱ࡢ㐺໬࡚࠸ࡘ࡟⪃ᐹ

ࠋࡿࡍ  
 3.2 ⠇࡛ࢼࢸࣥ࢔ࡣ㓄ิᩘࢆ 1 ḟඖ᪉ྥ࡛᭱኱

ࡿ࡞࡜ 26 ࣮ࣞ࢔ࣈࢧ (1 ኱ᩘ㸸13᭱ิ୍ࣝࢿࣃ ࣈࢧ

࣮ࣞ࢔ ) ࡛㓄ิࣝࢿࣃࠊࡋ㛫㛫㝸࣑࣮࢛ࣇ࣒࣮ࣅࡀ

ࠋࡓࡗ⾜ࢆウ᳨ࡢᙳ㡪ࡿ࠼୚࡟ࢢࣥ  
࣏ࣝࢾ࡜኱್᭱ࠊࡣ࡟ᙧ≧ホ౯࡜⨨㐩఩฿࣒࣮ࣅ

ᚲせࡀホ౯ࡢ㟁⏺ᙉᗘศᕸ࡜ 㧗⢭ᗘィࡢࢺࣥ࢖

࣏ࣝࢾ࡜㛫㛫㝸ࣝࢿࣃࢼࢸࣥ࢔ࡢࢀࡒࢀࡑࠋࡿ࠶࡛

⾲ࢆ㛵ಀࡢ࡜ࢺࣥ࢖ 6 ⳥࠾ࢆ㛫㊥㞳ࣝࢿࣃࠋࡍ♧࡟

᥋࡟୰ኸほ ᆅⅬࡀࢺࣥ࢖࣏ࣝࢾ࡝࡯ࡿྲྀࡤࢀྲྀ

㏆ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ  
௒ᅇࣝࢿࣃࢼࢸࣥ࢔ࠊ㛫ࡢ㛫㝸ࢆ ���Ȝ ࠊࡤࢀࡍ࡜

୰ᚰࡢ࡛ࡲࢺࣥ࢖࣏ࣝࢾࡽ࠿㊥㞳ࡣ 10.18km ࠋࡿ࠶࡛

ࡍࠋࡓࡋỴᐃࢆほ ᆅⅬࡽ࠿⾶ῶࡢ㟁⏺ᙉᗘ࡜ࢀࡇ

ᅗࠊࡕࢃ࡞ 11 㟁ࠊ࡟࠺ࡼࡿ࠸࡚ࡋ♧࡛⥺◚࠸㉥ࡢ

ຊ୰ኸᐦᗘࡽ࠿ẚ㍑࡚ࡋ㟁ຊ༙ࡀศ࡟ࡘࡎῶ⾶ࡉ

⾲ࠋࡓࡋ࡟࠺ࡼࡿࡍ⨨タࢆほ Ⅼ࡟ᆅⅬࡿࢀ 7 ୰࡟

ᚰほ ᆅⅬࡢࡽ࠿㟁⏺ᙉᗘῶ⾶࡜㊥㞳ࡢ࡜㛵ಀࢆ

௨㝆ࢺࣥ࢖࣏ࣝࢾࠊࡵࡓࡢㄆ☜ࢺࣥ࢖࣏ࣝࢾࠋࡍ♧

ࡶ࡟ 3 Ⅼ࡝࡯ほ ᆅⅬࢆタࠊࡾࡼ࡟ࢀࡇࠋࡿ࠸࡚ࡅ

⏺㟁ࡽ࠿㛵ಀࡢ㊥㞳ࡢࡽ࠿୰ᚰ࡜Ἴᙉᗘࣟࢡ࢖࣐

ᙉᗘࢆ⪃៖ࠊࡋຠ⋡Ⰻࡃ SPS ᑠᆺᐇド⾨࣐ᫍࡢࡽ࠿

ࠋࡿࢀࡽ࠼⪄࡜ࡿฟ᮶ࡀ࡜ࡇࡿࡍ㟁ཷࢆἼࣟࢡ࢖  
 

 

ᅗ 㛵ಀࡢ㊥㞳ࡢࡽ࠿୰ᚰ࡜Ἴᙉᗘࣟࢡ࢖࣐ 11  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-20
-18
-16
-14
-12
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-4
-2
0

-30 -10 10 30

㟁
⏺

ᙉ
ᗘ
ᕪ

[d
B]

 

୰ᚰほ ᆅⅬࡢࡽ࠿㊥㞳[km] 

⾲ 4 ್༙ᖜࡢẚ㍑  
㛫㝸  ್༙ᖜ [deg] ᇶ‽ࡢ࡜ᕪ [%] 

�Ȝ  1.55    

���Ȝ  1.43  8.39 

���Ȝ  1.20  29.17 

 
⾲ ẚ㍑ࡢࣈ࣮ࣟࢻ࢖ࢧ୍➨ 5  

㛫㝸  Gain[dBi] ᇶ‽ࡢ࡜ᕪ [%] 

�Ȝ  17.59    

���Ȝ  19.97  11.92  

���Ȝ  21.76  19.16  

 

⾲ ௳㓄ิ᮲࣮ࣞ࢔ࣈࢧ 3  
እ࿘  ĭ�����PP  

࿘Ἴᩘ  5.8GHz 

⣲Ꮚ㛫㝸  ����Ȝ  

4 ᵓᡂࢡࢵࣟࣈ  4 ⣲Ꮚ࣮ࣞ࢔ࣈࢧ   

ᩘ࣮ࣞ࢔ࣈࢧ /1 ࣝࢿࣃ  
128 ಶ  

⣲Ꮚᩘ /1 ࣝࢿࣃ  512 ಶ  

඲⣲Ꮚᩘ  2048 ಶ  

ᨺᑕ㟁ຊ  Typical.  2kW 

 

⾲ 㛵ಀࡢࢺࣥ࢖࣏ࣝࢾ࡜㛫㛫㝸ࣝࢿࣃ 6  

㛫㝸  
୰ᚰࡢࡽ࠿㊥㞳

[km] 

�Ȝ 11.66 
���Ȝ 10.18 
���Ȝ 9.07 

 
⾲ 7 ୰ᚰࡢࡽ࠿㟁⏺ᙉᗘࡢῶ⾶㔞࡜㊥㞳ࡢ㛵ಀ  

ῶ⾶㔞 [dB] ㊥㞳 [km] 

0 0 
3 4.63 
6 6.11 
9 7.59 

12 8.33 
15 9.07 
18 9.81 

20.7(Null Point) 10.18 
18 10.92 
15 11.66 
12 13.14 

 

26ȝW/m2 
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ࡵ࡜ࡲ .4  
ᮏ✏࡛ࠊࡣᙜ◊✲ᐊ࡛㛤Ⓨ୰ࣔࢻ࣮࣎ࢻࢵࣞࣈࡢ

࣮࣑ࣞࣗࢩࡓࡋ㛤Ⓨࠊ࠸⾜ࢆホ౯ࡢᐃ⤖ᯝ ࡢࣝࢹ

࣑ࣞࣗࢩ⏺☢㟁ࠋࡓࡋᐇドࢆ᭷⏝ᛶࡢࢺࣇࢯࣥࣙࢩ

ㄗᕪࡢ➼ྜ⤖஫┦ࡣゎᯒἲࢺ࣓࣮ࣥࣔࡿࡼ࡟ࢱ࣮

ࠊࡀࡿ࠶ࡣ࡛☜ṇࡀᯝ⤖⟭₇ࡵࡓࡿ࠸࡚ࢀࡉ៖⪄ࡀ

ゎᯒ᫬㛫ࡵࡓࡿ࠿࠿ࡀ SPS ࣞ࢔኱つᶍࡿࡅ࠾࡟➼

ࣇࠊࡾࡼ࡟ウ᳨ࡢ௒ᅇࠋ࠸࡞࠸࡚࠸ྥࡣ࡟ゎᯒࡢ࣮

ศṇ࠸࡞࠸࡚ࢀࡉ៖⪄ࡀㄗᕪࡣ㏆ఝゎᯒἲࣝࢿࣞ

☜ᛶࢺ࣓࣮ࣥࣔࡣゎᯒἲ࡟ຎࠊࡢࡢࡶࡿ㧗㏿₇࡟⟬

༑ศࡣ㏆ഐ࡛ࣈ࣮ࣟࣥ࢖࣓ࠊ࡟ୖࡿࡁ࡛ࡀ࡜ࡇࡿࡍ

ࠋࡓࢀࡉㄆ☜ࡀ࡜ࡇࡿ࠸࡚ࡗᣢࢆゎᯒ⢭ᗘ࡞  
SPSࠊࡓࡲ ᑠᆺᐇドᐇ㦂⾨ᫍᦚ㍕⏝࠾࡟ࢼࢸࣥ࢔

Ἴ㏦㟁ᐇ㦂ࣟࢡ࢖࣐ࠊࡌㄽࢆ⣲Ꮚ㓄ิࢼࢸࣥ࢔ࡿࡅ

࣑࣮࢛ࣇ࣒࣮ࣅࡿࡼ࡟ᙧ≧ኚ໬ࢼࢸࣥ࢔ࡿࡅ࠾࡟

࡟ᐇ㝿ࠊ࡛࡜ࡇࡿࡍ៖⪄ࢆᙳ㡪ࡢ࡬ࢢࣥ SPS ᑠᆺᐇ

ド⾨ᫍࣟࢡ࢖࣐࡚࠸⏝ࢆἼ㏦㟁ᢏ⾡ᐇドᐇ㦂ࢆ⾜

ࠋࡓࡗ⾜ࢆウ᳨ࡢᆅୖほ Ⅼࡢ㝿࠺  

ཧ⪃ᩥ⊩  
1)  ∾ ,  ⏣୰ ,  బࠎᮌ ,  ᕝཎ ,  㙊⏣ ,  㧗ᶫࠊ ᐑ௦ ,  ᑠ⣸ࠊ

͆㌶㐨ୖᐇドヨ㦂ࢆ┠ᣦࡓࡋኴ㝧Ⓨ㟁⾨࣮ᫍ࣎ࢻࢵࣞࣈ
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