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ᖹᡂ㸰㸯ᖺ 㸳᭶㸰㸳᪥⌧ᅾ 

 

 

 

 

 

 

 

 

 

 

 

 

 

◊✲ᡂᯝࡢᴫせ㸸 

 ኚ఩㞧㡢ࡢ࣮ࢨ࣮ࣞࡧࡼ࠾࿘Ἴᩘ㞧㡢࡟ឤᗘ࠸࡞ࡀ㔜ຊἼ࣮࣮ࣞࢨᖸ΅ィࡢගᏛタィࢆ㛤Ⓨ

࡚ࡗࡼ࡟ᐇ㦂ࣉ࢖ࢱࢺࣟࣉ㸪ࡋ DFI ᖸ΅ィࡢཎ⌮᳨ドࡧࡼ࠾ᐇドヨ㦂ࡓࡗ⾜ࢆ㸬཮᪉ྥࣁࢵ࣐

ࡓ࠸⏝ࢆᖸ΅ィ࣮ࢲ࢙ࣥࢶ DFI ᖸ΅ィࡣ⌮ㄽ㏻ࡢࡾᛂ⟅ࡋ♧ࢆ㸪ኚ఩㞧㡢࿘Ἴᩘ㞧㡢ࡣ࡟ឤᗘ

ᐇࡿࡍ ほࢆẅ┦ࡢኚ఩㞧㡢࡞↛⮬࡟㸬᭦ࡓࡋᐇドࢆ஦ࡿࢀࡽ࠼ᤊࢆ᪉࡛㔜ຊἼಙྕ୍࠸࡞ࡀ

ドᐇ㦂࡛ࡣ 60dB  㸬ࡓᚓࢆ㞧㡢┦ẅຠᯝࡿࡓࢃ࡟

 

 

஺௜㢠 
                               㸦㔠㢠༢఩㸸෇㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

㸰㸮㸮㸴ᖺᗘ 6,900,000 2,070,000 8,970,000 

㸰㸮㸮㸵ᖺᗘ 3,600,000 1,080,000 4,680,000 

㸰㸮㸮㸶ᖺᗘ 4,500,000 1,350,000 5,850,000 

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 15,000,000 4,500,000 19,500,000 

 

 

◊✲ศ㔝㸸ᩘ≀⣔⛉Ꮫ 

 ⌮≀ศ⛉࣭⣽┠㸸≀⌮Ꮫ࣭⣲⢏Ꮚ࣭ཎᏊ᰾࣭Ᏹᐂ⥺࣭Ᏹᐂࡢ㈝◊⛉

 ᖸ΅ィ࣮ࢨ㸸┦ᑐㄽ࣭㔜ຊ㸦ᐇ㦂㸧㸪㔜ຊἼ㸪࣮ࣞࢻ࣮࣮࣡࢟

 
 
㸯㸬 ◊✲㛤ጞᙜึࡢ⫼ᬒ 
 
 㔜ຊἼࡢ┤᥋᳨ฟࢆ┠ᣦ࡚ࡋୡ⏺ྛᆅ࡛
୰࣭኱ᆺ࣮࣮ࣞࢨᖸ΅ィᆺ᳨ฟჾࡢᘓタࡀ⾜
ࡢ㸪᪥ᮏࡾ࠾࡚ࢀࢃ TAMA300 ⡿ᅜࡸ LIGO ィ
ឤᗘ࡛✌ാ࠸㏆࡟ᶆឤᗘ┠࡟࡛ࡍࡣ࡝࡞⏬
୰࡛ࡿ࠶㸬᳨ࡢࡽࢀࡇฟჾࡣ 10~10kHz ᖏᇦ
࡚ࡋ㸪᝿ᐃࡾ࠶࡛ࡢࡶࡍᣦ┠ࢆ㔜ຊἼ᳨ฟࡢ
ࡢ୰ᛶᏊᫍ㐃ᫍࡣ࡚ࡋ࡜※㔜ຊἼ࡞୺ࡿ࠸
ྜయࡢ࣮ࢧࣝࣃࡸ⮬㌿㐠ື㸪㉸᪂ᫍ⇿Ⓨ࡝࡞
ࢆᫍ⾨ࡣḢᕞ࡛࡜㸬୍᪉㸪⡿ᅜࡿࢀࡽࡆᣲࡀ

฼⏝ࢫ࣮࣌ࢫࡓࡋᖸ΅ィᆺ㔜ຊἼࢼࢸࣥ࢔
ィ⏬㸦LISA ィ⏬㸧ࡀ㐍ࡾ࠾࡚ࢀࡽࡵ㸪2014
ᖺࡢᡴࢆࡆୖࡕ┠ᣦ࡚ࡋ⢭ຊⓗ࡟ᢏ⾡㛤Ⓨ
ࡼฟჾ᳨ࡢᆅୖࡣ⏬ィࡢࡇ㸬ࡿ࠸࡚ࢀࢃ⾜ࡀ
ࡢప࿘Ἴ࡟࠿㐶ࡶࡾ 1-30mHz ࢆ㔜ຊἼ᳨ฟࡢ
┠ᣦࡾ࠶࡛ࡢࡶࡍ㸪୺࡞㔜ຊἼ※ࡣ࡚ࡋ࡜ᕧ
኱ྜࡢ࣮ࣝ࣍ࢡࢵࣛࣈయࡸ㐃ᫍⓑⰍ▸ᫍࡢ
බ㌿㐠ືࢆ࡝࡞᝿ᐃࡿ࠸࡚ࡋ㸬 
࣌ࢫ㸪ᆅୖᆺ࣭ࡣ⏬㔜ຊἼ᳨ฟィࡢࡽࢀࡇ 
㉁Ⅼ⏤⮬ࡓ࠸⏝ࢆ΅ᖸࡢ㸪ගࡎࢃၥࢆᆺࢫ࣮
㛫ࡢ ㊥࣭ᚤᑠィ ࢆ㔜ຊἼ᳨ฟࡢཎ⌮ࡋ࡜

◊✲✀┠㸸ᇶ┙◊✲㸦B㸧 

◊✲ᮇ㛫㸸2006㹼2008 

ㄢ㢟␒ྕ㸸㸯㸶㸱㸲㸮㸮㸵㸮 

◊✲ㄢ㢟ྡ㸦࿴ᩥ㸧ኚ఩࣭࿘Ἴᩘ㞧㡢࣮ࣜࣇᖸ΅ィ㔜ຊἼ᳨ฟჾࡢ㛤Ⓨ  

◊✲ㄢ㢟 㸦ྡⱥᩥ㸧 Development of Displacement- and Frequency-noise free interferometer 

gravitational wave detector 

  

◊✲௦⾲⪅ 

బ⸨ ಟ୍ (SATO SHUICHI) 

ἲᨻ኱Ꮫ࣭ᕤᏛ㒊࣭෸ᩍᤵ 

 ◊✲⪅␒ྕ㸸㸱㸮㸲㸰㸳㸲㸮㸷 



 

 

ᴟⓗ✲ࡣឤᗘࡢ㸪᳨ฟჾ࡚ࡗࡀࡓࡋ㸬ࡿ࠸࡚
㍽ᑕᅽ㞧ࡧࡼ࠾㔞Ꮚ㞧㡢㸦ᩓᑕ㞧㡢ࡢගࡣ࡟
㡢㸧࡚ࡗࡼ࡟ࡳࡢไ㝈ࡿࢀࡉ㸬ࡽࡀ࡞ࡋ࠿ࡋ㸪
ᐇ㝿ࡣ࡟ᢚᅽࢫ࣐ࢺࢫࢸ࠸࡞ࢀࡁࡋ㸦⮬⏤㉁
Ⅼ㸧ࡢኚ఩㞧㡢㸦ᆅ㠃᣺ື㸪⇕㞧㡢㸪ຊ㞧㡢
↓ࡀ࡝࡞㞧㡢㸦࿘Ἴᩘ㞧㡢㸧ࡢ㸪ගࡸ㸧࡝࡞
ど࡛ࡎࡁ㸪᳨ࡢࢀࡒࢀࡑฟჾࡢほ ᖏᇦ୍ࡢ
㒊ࢆไ㝈ࡿ࠸࡚ࡋ㸬ࡢ࡛ࡲࢀࡇ㔜ຊἼ᳨ฟ⿦
⨨㛤Ⓨࡣ㸪ᖸ΅ィタィࢆᕤኵ࡛࡜ࡇࡿࡍ㔜ຊ
Ἴಙྕࢆዴఱ࡟ຠ⋡ⓗ࠿ࡿྲྀࡅཷ࡟㸦ಙྕࢆ
኱࠿ࡿࡍࡃࡁ㸧࡜࡜ࡇ࠺࠸࡜ඹ࡟㸪ዴఱࡋ࡟
࡚ࡋ㐽᩿ࢆఏ㐩⤒㊰ࡢࡑ࡜※㞧㡢ࡽࢀࡇ࡚
㞧㡢ࡢᐤ୚ࢆᑠࡃࡉᢚ࠿ࡿ࠼㸪࠺࠸࡜஧ࡢࡘ
᪉ྥᛶ࡛⢭ຊⓗ࡟㐍ࡓࡁ࡚ࢀࡽࡵ㸬 
 
㸰㸬◊✲ࡢ┠ⓗ 
 
 ᮏ◊✲࡛ࡓࡁ࡚ࢀࢃ⾜࡟࡛ࡲࢀࡇࡣ◊✲
ẅࠖ┦ࠕࢆ㞧㡢࡛ࢳ࣮ࣟࣉ࢔ࡿ࡞␗ࡃ඲ࡣ࡜
ᥦࢆ✲◊㸪ᮏ࡚ࡋ࡜ⓗ┠ࢆ㛤Ⓨࡢᖸ΅ィࡿࡍ
᱌ࡿࡍ㸬㞧㡢ࢆᑠࡃࡉᢚࡿ࠼㸪ࣟࣉ࢔࠺࠸࡜
࡟ไ㝈࡞ẁ㝵࡛ཎ⌮ⓗ࣭⌧ᐇⓗࡿ࠶ࡣ࡛ࢳ࣮
ࢀࡉไ㝈ࡀࣝ࣋ࣞ⬟㐩ྍ฿࡟ᚲ↛ⓗ࡚ࡗࡼ
ᐇࡣタィឤᗘࡢᖸ΅ィࡢࡃᯝ㸪ከ⤖ࡢࡑ㸬ࡿ
㝿࡟ኚ఩㞧㡢࡛ไ㝈ࡿ࠸࡚ࢀࡉ㸬୍᪉㸪᭷㝈
ࡢᩘ「࡟ࡾࢃ௦ࡢࡑ㸪࡚ࡋチᐜࡣኚ఩㞧㡢ࡢ
ᖸ΅ィࡢಙྕ࡚ࡗࡼ࡟࡜ࡇࡿࡍ⟭₇ࢆኚ఩
㞧㡢ᡂศࢆ┦ẅࡿࡍ㸪࠶࡛⬟ྍࡀ࡜ࡇ࠺࠸࡜
࠸࡜ࠖࡃᘬࡋᕪࠕ࡟ࡾࢃ௦ࡿࡍᢚᅽࠖࠕ㸬ࡿ
ࡣ᪉ἲ࡛ࡢࡇ㸬࠸࡞ࡀ౛࡟࡛ࡲࢀࡇࡣⓎ᝿࠺
ཎ⌮ⓗࡣ࡟ኚ఩㞧㡢ࢆ᏶඲࡟ᾘࡋཤ࡜ࡇࡿ
ࢆኚ఩࡞ⓗ⌮≀ࡢࢫ࣐ࢺࢫࢸ㸬ࡿ࠶࡛⬟ྍࡀ
፹௓࡚ࡋ࡟㞧㡢ࡢࡑࡤࢀ࠶࡛ࡢࡶࡿ࡞࡜㉳
ࡼ࠾㸪ᆅ㠃᣺ື㸪⇕㞧㡢㸪࡛ࡢ࠸࡞ࢃၥࢆ※
ไࢆ㸪⌧ᅾᖸ΅ィឤᗘ࡚ࡵྵࢆ㍽ᑕᅽ㞧㡢ࡧ
㝈ࡿ࠸࡚ࡋኚ఩㞧㡢ࢆ᰿ࡂࡑࡇᾘࡋཤྍࡿ
⬟ᛶࡿ࠸࡚ࡵ⛎ࢆ㸬ኚ఩㞧㡢ࢆ┦ẅࡋ㸪ᖸ΅
ィឤᗘࡢ࡬ᐤ୚ࢆ኱ᖜ࡟పῶࡼ࡟࡜ࡇࡿࡍ
ᗈࡃࡁ኱ࢆほ ᖏᇦᖜࡢ㸪㔜ຊἼ᳨ฟჾ࡚ࡗ
⩏Ⅼ࡛㸪኱ኚព࠺࠸࡜ࡿ࠶ࡀᛶ⬟ྍࡿࢀࡽࡆ
㸬ほ ᖏࡿ࠸࡚ࡋಙ☜࡜ࡿ࠶࡛✲◊࡞ࡁ኱ࡢ
ᇦࡀᗈࡤࢀࡀᮇᚅࡢ⌮≀ࡿࢀࡉᖜࡶᗈࡿࡀ
ฟ᳨ࢆಙྕࡢࡽ࠿※㔜ຊἼࡢ▱㸪ᮍ࡟ࡶ࡜࡜
ࡣ✲◊㸬ᮏࡿࡍᣑ኱࡟ᐇ☜ࡶᛶ⬟ྍࡿࡍ
DECIGO ィ⏬ࡢᖸ΅ィタィࢆỴᐃࡢ✲◊ࡿࡍ
୍㒊࡚ࡋ࡜㐍࡟ࡶ࡜࡜ࡿࢀࡽࡵ㸪ᆅୖࡢᖸ΅
ィ࡟᪊ࡶ࡚࠸ḟࡢୡ௦ࡢᖸ΅ィタィࡢ࡬኱
 㸬ࡿࢀࡉᮇᚅࡀࢺࢡࣃࣥ࢖࡞ࡁ
 
㸱㸬◊✲ࡢ᪉ἲ 
 
 ኚ఩㞧㡢ࢆ┦ẅࡣ࢔ࢹ࢖࢔࠺࠸࡜ࡿࡍ
2004-2005 ᖺ࡟㸪ᕝᮧ࣭Chen ኚ఩ࠕ࡚ࡗࡼ࡟
㞧㡢࣮ࣜࣇ㔜ຊἼ᳨ฟ ࣑࢖ࢱኚ఩㞧㡢࣭ࠕࠖ
ࢀࡉᥦ᱌࡚ࡋ࡜㔜ຊἼ᳨ฟ࣮ࠖࣜࣇ㞧㡢ࢢࣥ
ࡋ༊ูࢆኚ఩ࡢ㉁Ⅼ⏤⮬࡜ຠᯝࡢ㸬㔜ຊἼࡓ
࡚ࡋ㛵࡟ఏᦙࡢ㸪ගࡣࡢࡿࡁ࡛ࡀ࡜ࡇ࠺ᢅ࡚

୧⪅ࡢస⏝ࡀᮏ㉁ⓗࡿࡼ࡟࡜ࡇࡿ࡞␗࡟㸬ග
᚟ ࡚ࢀࡉ཯ᑕ࡚ࡗࡼ࡟㉁Ⅼ⏤⮬ࡀࢫࣝࣃ
ࢫࣝࣃࡣຠᯝࡢ㸪㔜ຊἼ࡜ࡿ࠼⪄ࢆሙྜࡿࡍ
ࡢࡳṍࡢ㛫✵ࡿࡓࢃ࡟඲ఏᦙ⤒㊰ࡢ᚟ ࡢ
✚ศ࡟ࡢࡿࢀ⌧࡚ࡋ࡜ᑐࡋ㸪⮬⏤㉁Ⅼࡢኚ఩
㸪ࡿࡍ⏝స࡚ࡗ㝈࡟㛫▐ࡿࡍ཯ᑕࡀࢫࣝࣃࡣ
㸪㔜ຊἼ࡟㸬᭦ࡿ࠶࡛ࡽ࠿ࡿ࠶ࡀ࠸㐪࠺࠸࡜
ಙྕࢆṧ࡛ࡲࡲࡓࡋ⮬⏤㉁Ⅼࡢኚ఩ࢆࡳࡢ
┦ẅ࡛ࡣࡢࡿࡁ㸪」ᩘࡢ⮬⏤㉁Ⅼ࣡ࢺࢵࢿࡢ
ࡢኚ఩࡚࠸⏝ࢆほ 㔞ࡢᩘ「㸪ࡋᵓᡂࢆࢡ࣮
ྲྀࢆࣥࣙࢩ࣮ࢿࣅࣥࢥ࡞࠺ࡼࡿࡍẅ┦ࡀࡳ
ࢆ㉁Ⅼ㛫ࡢࡘ஧࡟⯡㸬୍ࡿ࠶࡛ࡵࡓࡿ࠸࡚ࡗ
ගࡢࢫࣝࣃ฿㐩᫬㛫࡚ࡗࡼ࡟ ㊥ࡿࡍሙྜ㸪
ࡍᑐᛂ࡟㣕⾜᫬㛫ࡢࢫࣝࣃࡢ᪉ྥࡢࡘࡓࡩ
㉁Ⅼࡢࡘ㸪஧ࡋᑐ࡟ࡢࡿ࠶࡛ࡘ஧ࡀほ 㔞ࡿ
⪄ࢆ㞧㡢ࡢࡘ㸲࡚ࡏ㞧㡢ేࡢ᫬ィ࡜ኚ఩ࡢ
㸦ほ 㔞㸧㸺ࡣሙྜࡢࡇ㸬ࡿ࠶༑ศ࡛ࡤࢀ࠼
㸦㞧㡢ࡢ⮬⏤ᗘ㸧ࡾ࡞࡜㸪㞧㡢ࢆ᏶඲࡟┦ẅ
⏤⮬࡜ᩘࡢ㸪⮬⏤㉁Ⅼࡀ࠸࡞ࡁ࡛ࡣ࡜ࡇࡿࡍ
㉁Ⅼࡢ㓄⨨ࡢḟඖࢆᣑᙇ࡛࡜ࡇࡿࡍᐇ⌧࡛
 㸬ࡿ࠸࡚ࢀࡉ♧ࡀ࡜ࡇࡿࡁ
 ᮏ◊✲࡛ࡣ㸪ࠕኚ఩㞧㡢࣭ࢢ࣑ࣥ࢖ࢱ㞧㡢
㸪࡚ࡋ࡟࡜ࡶࢆ࢔ࢹ࢖࢔ࡢ㔜ຊἼ᳨ฟ࣮ࠖࣜࣇ
㔜ຊἼ᳨ฟ࣮ࣜࣇኚ఩㞧㡢࣭࿘Ἴᩘ㞧㡢ࠕ
ჾ࣮ࠖࢨ࣮ࣞࡢᩘ「ࢆᖸ΅ィࡓ࠸⏝ࢆከᖸ΅
ィ࡛ࢡ࣮࣡ࢺࢵࢿᐇ⌧ࡋ㸪ᐇ㦂ⓗ࡟ᐇドࡿࡍ
ගࡣ࢔ࢹ࢖࢔ࡓࢀࡉ㸬ᥦ᱌ࡿࡍ࡜ⓗ┠ࢆ࡜ࡇ
ࡿ࠶࡛ࣝࢹࣔ࡞⡆༢ࡓ࠸⏝ࢆఏᦙࡢࢫࣝࣃ
ࢆගᏛ⣲Ꮚࡧࡼ࠾࣮ࢨ࣮ࣞࡢ㏻ᖖࢆࢀࡑ㸪ࡀ
ගᏛࡓࡋ┤ࡁ↝࡟∧ᖸ΅ィ࣮ࢨ࣮ࣞࡓ࠸⏝
タィࢆ㛤Ⓨࡽ࠿࡜ࡇࡿࡍጞࡿࡵ㸬DFI ⌧ᐇࢆ
㸪ኚ఩㞧ࡋᵓ⠏࡟ᐇ㝿ࢆᖸ΅ィ࣮ࢨ࣮ࣞࡿࡍ
㡢ࡧࡼ࠾࿘Ἴᩘ㞧㡢ࡀ┦ẅࡋ㸪ࡘ࠿㔜ຊἼಙ
㸪ࡣ㸬ᮏᐇ㦂ࡍ♧࡟ᐇ㦂ⓗࢆ஦ࡿࡁᚓ࡛ྲྀࢆྕ
ᑠつᶍ࡛ᑠᅇࡢࡾຠࡃᅛᐃ㙾ࢵࢺࣝࣈ࣮ࢸ
ࡁ኱ࡅࡔࡿࡁ㸪࡛࡚ࡗࡼ࡟࡜ࡇ࠺⾜ᐇ㦂࡛ࣉ
࠺ࡼࡿࡁ㞟୰࡛࡟࡜ࡇࡿᚓࢆ㞧㡢㝖ཤẚ࡞
࣑ࣥ࢖ࢱኚ఩㞧㡢࣭ࠕ㸪ࡾࡼ࡟㸬௨ୖࡿࡍ࡟
ࢆཎ⌮᳨ドᐇ㦂ࡢ㔜ຊἼ᳨ฟ࣮ࠖࣜࣇ㞧㡢ࢢ
㔜ຊἼ᳨ฟࡢᆅୖᆺࡣ࠸ࡿ࠶㸪⾨ᫍᆺ㸪࠸⾜
ჾࡢᖸ΅ィ᪉ᘧࡾྲྀ࡚ࡋ࡜ධࡢࡵࡓࡿࢀᑗ
᮶◊✲ࡢᇶ♏ࢆసࡀ࡜ࡇࡿᮏ◊✲᭱ࡢ⤊┠
ᶆ࡛ࡿ࠶㸬 
 
㸲㸬◊✲ᡂᯝ 
 
㸦㸯㸧DFI ගᏛタィ㛤Ⓨ 
 ௨ୖࡢ㆟ㄽࢆලయⓗ᳨࡞ฟჾタィ࡟཯ᫎ
㸪ࢆ࣮ࢨ࣮࡚ࣞࡋ࡜ࢫࣝࣃ㸪ග࡟ࡵࡓࡿࡏࡉ
ヨ㦂㉁㔞࡚ࡋ࡜㏻ᖖࡢගᏛ⣲Ꮚ㸦㙾㸪࣒࣮ࣅ
࡟ᖸ΅ィ࣮ࢨ࣮ࣞࡓ࠸⏝ࢆ㸧➼ࢱࢵࣜࣉࢫࢫ
ᛂ⏝ࡿ࠼⪄ࢆ࡜ࡇࡿࡍ㸬DFI ࡍࡓ‶ࢆ௳᮲ࡢ
࡞࠺ࡼ N-యࡢ㓄⨨᪉ἲࡣᐇࡣከᩘ࡚ࡗ࠶㸪ᐇ
㝿ࡢ࠿ࡘࡃ࠸࡟ DFI ᥦ᱌ࡀᖸ΅ィᵓᡂࡿ࡞࡜
㸪ࢀࡉᥦ᱌࡟୰࡛᭱ึࡢࡽࢀࡇ㸬ࡿ࠸࡚ࢀࡉ
΅ᖸ࡞ࣝࣉࣥࢩ࠸࡞ᑡࡢᵓᡂせ⣲ࡶ᭱ࡘ࠿
ィࡀᅗࡍ♧࡟㸪3 ḟඖᆺࡢ DFI 㸬ᵓᡂࡿ࠶࡛



 

 

せ⣲ࡿ࡞࡜ᖸ΅ィ
ࢶࣁࢵ࣐࡞༢⣧ࡣ
ᖸ΅ィ࣮ࢲ࢙ࣥ
(MZI)࡛ࡾ࠶㸪ᅗࡢ
࡟࠺ࡼ 2 ࡢࡘ MZI
㏫ࢆග㊰ࡢ୍ྠࢆ
ࡼࡿࡍඹ᭷࡟ࡁྥ
ࡿࡏࢃྜࡡ㔜࡟࠺
㸦཮᪉ྥ MZI㸧㸬ࡇ
࡚ࡗࡼ࡟ࢀ 2 ࡢྎ
MZI ࡼ࠾཯ᑕ㙾ࡣ
ࢵࣜࣉࢫ࣒࣮ࣅࡧ
ඹࢆኚ఩᝟ሗࡢࢱ
᭷ࡁ࡛ࡀ࡜ࡇࡿࡍ
΅ᖸࡢࡘ㸪2ࡵࡓࡿ
ィࡢࡽ࠿ᖸ΅ಙྕࡌྠࢆ᮲௳࡛ᘬࡿࡍ⟭ࡁ
㸬ࡿࡁ࡛ࡀ࡜ࡇࡃᘬࡋᕪࢆ᝟ሗࡢኚ఩࡛࡜ࡇ
ࡣࡢࡿ࠼ᾘ࡛⟭₇ࡢࡇ㸪ࡋࡔࡓ ࡢࡘ2 MZI ࡟
ᑐ࡚ࡋᑐ⛠࡞఩⨨ࡿ࠶࡟ 2ᯛࡢ཯ᑕ㙾ࡢኚ఩
᝟ሗࡾ࠶࡛ࡳࡢ㸪ࡢࢱࢵࣜࣉࢫ࣒࣮ࣅኚ఩᝟
ሗࡢࡑࡣ఩⨨ࡀ㠀ᑐ⛠࡛ࡽ࠿࡜ࡇࡿ࠶ᖸ΅
ィฟຊ࡟᫬㛫ᕪ࡛⌧ࡵࡓࡿࢀ┦ẅ࠸࡞ࡋ㸬ࡑ
཮᪉ྥࡢࡇ㸪࡛ࡇ MZI ࠺ࡶࢆ 1 ⤌⏝ពࡋ㸪2
ᯛࢆࢱࢵࣜࣉࢫ࣒࣮ࣅࡢඹ᭷࡟࠺ࡼࡿࡍ 2⤌
཮᪉ྥࡢ MZI ࢆ 3ḟඖ࡟ᒎ㛤ࡿࡍ㸬ࡢࡇሙྜ㸪
࡞⛠ᑐ࡚ࡋᑐ࡟ࢱࢵࣜࣉࢫ࣒࣮ࣅ MZIࡢಙྕ
ኚ఩᝟ࢱࢵࣜࣉࢫ࣒࣮ࣅ࡛࡜ࡇࡿࡍ⟭₇ࢆ
ሗࢆ┦ẅࡿࡍ㸬 
 

㸦㸰㸧ཎ⌮᳨ドᐇ㦂 
 DFI ᐇ㦂ࢆ࡜ࡇࡿࡍసືࡃࡋṇ࡟ཎ⌮ⓗࡀ
ⓗࡣ࡟ࡍ♧࡟㸪ගᏛ⣲Ꮚࡢኚ఩ࡢ᝟ሗࡀ┦ẅ
ṧࡀឤᗘࡣ࡟㔜ຊἼಙྕࡧࡼ࠾㸪࡜ࡇࡿࢀࡉ
㸪ࡣ࡟㸬ලయⓗ࠸ࡼࡤࡏ♧ࢆ஧Ⅼࡢ㸪࡜ࡇࡿ
ගᏛ⣲Ꮚࡢኚ఩ࡧࡼ࠾㔜ຊἼࡿࡼ࡟᫬✵㛫
ࡿࡍᑐ࡟ಙྕࡓࡋᶍᨃࢆࡳṍࡢ DFIࡢᛂ⟅ࢆ
 ᐃࡋ㸪ண᝿㏻ࡢࡾ᣺ࢆ࡜ࡇࡿࡍࢆ࠸⯙ࡿ♧
ࣅࡧࡼ࠾ගᏛ⣲Ꮚ㸦㙾ࡢ࡚࡭ࡍ㸬࠸ࡼࡤࢀࡏ
ࡍẅ┦࡟᫬ྠࢆኚ఩᝟ሗࡢ㸧ࢱࢵࣜࣉࢫ࣒࣮
ࡢගᏛタィࡓࡋ㸪๓❶࡛⤂௓ࡣ࡟ࡵࡓࡿ DFI
ሙྜ㸪4ࡢ ࡢྎ MZI ࡣ࡚ࡃ࡞ࡋ⟭₇ࢆಙྕࡢ
ࡢගᏛ⣲Ꮚࡢ㸪≉ᐃࡽࡀ࡞ࡋ࠿ࡋ㸬࠸࡞ࡽ࡞
ኚ఩ࢆ኱࡞ࡁಙྕ࡛ᶍᨃ࡚ࡋᖸ΅ィฟຊࡲ
MZIࡢ2ྎࡢ୰ࡢࡑ㸪ࡣᐇ㦂࡛ࡿࡳࢆ⟆ᛂࡢ࡛
ಙྕ࡛࡜ࡇࡿࡍ⟭₇࡚ࡏࢃྜࡳ⤌ࢆ༑ศ࡛
 㸬ࡿ࠶

 㙾ࡢኚ఩᝟ሗࡢ┦ẅࡣ࡟㸪๓㏙ࡢ DFI ᵓࢆ
ᡂࡿࡍ 4 ࡢࡘ MZI ࢀࡒࢀࡑࡕ࠺ࡢ 2 ࡢ⤌ MZI
㙾ࡋ㏉ࡾ㸪ᢡࡤ࠼㸬౛ࡿࡍ㛵୚ࡀ FM1 ኚ఩ࡢ
᝟ሗࢆ┦ẅࡣ࡟ࡿࡍ㸪ᅗ࡞࠺ࡼࡿࢀࡉ♧࡟㸪
FM1 ཮᪉ྥࡿࡍඹ᭷ࢆ MZI 㸬㔜ຊἼࡿ࠸⏝ࢆ
ಙྕࡢᙳ㡪ࡣṧࡘࡘࡾ㸪ࡘ࠿ගᏛ⣲Ꮚࡢኚ఩
᝟ሗࡣ┦ẅ࡟ࡵࡓࡍ♧ࢆ࡜ࡇࡿࡍ㸪ᩘࡢࡇ
100 MHz ᖏ࡛ᑐᛂࡿࡍ఩┦ኚㄪࢆ༳ྍࡇࡿࡍ
㟁ẼගᏛࡢᗈᖏᇦࡣ࡛ࡇࡇ㸬ࡿ࡞࡜ᚲせࡀ࡜
ኚㄪ⣲Ꮚ㸦EOM: Electro Optic Modulator㸧
ࡼ࡟ኚ఩ࡢ㸬㙾ࡓࡋ༳ྍࢆ఩┦ኚㄪ࡚࠸⏝ࢆ
㸪MZIࡣ࡟ࡵࡓࡿࡍᶍᨃࢆ఩┦ኚㄪࡿ ഃ∦ࡢ
ࡢග㊰ࡢ BS1 ࡜ BS2 ⨨タ࡟୰Ⅼ࡝࠺ࡻࡕࡢ࡜
ࡓࡋ EOM1 ࡛఩┦ኚㄪࢆ༳ྍࡿࡍ㸬୍᪉㸪㔜
ຊἼಙྕࢆᶍᨃࡣ࡟ࡵࡓࡿࡍග㊰඲య࡟Ώ
┦఩ࡿࡍ㛵ᩘ࡛Ⓨᒎࡢ⨨఩ࡧࡼ࠾᫬㛫࡚ࡗ
ኚㄪࢆຍࡿ࠼ᚲせࡵࡓࡿ࠶ࡀ㸪㔜ຊἼಙྕࢆ
ཝᐦ࡟ᶍᨃࡣ࡜ࡇࡿࡍ⌧ᐇⓗࡣ࡟⡆༢࡛࡞
ࡣ㸪ᮏᐇ㦂࡛ࡵࡓࡢࡑ㸬࠸ BS1 ࡜ BS2 ࡢ㛫ࡢ
㠀ᑐ⛠࡞఩⨨ࡓࢀ࠿⨨࡟ EOM2 ࡛఩┦ኚㄪࢆ
༳ྍ࡚ࡋ㸪㔜ຊἼ┦ᙜࡢಙྕࢆ⏕ᡂࡓࡋ㸬 

 DFI 㸪ࡣᐃ ࡢᛂ⟅≉ᛶࡿࡍᑐ࡟␲ఝಙྕࡢ
EOM1 ࡧࡼ࠾ EOM2 ␲ఝኚ఩ಙྕ㸪␲ఝࡿࡼ࡟
㔜ຊἼಙྕࡽ࠿ DFI ฟຊࡢ࡛ࡲఏ㐩㛵ᩘ ᐃ
 ࢆຠᯝࡢẅ┦ࡢ㸬ኚ఩㞧㡢ࡓࡗ⾜࡚ࡗࡼ࡟
ᐃࡓࡋ⤖ᯝࡍ♧࡟ࣇࣛࢢࡢୖࢆ㸬EOM1 ࡽ࠿
HPD1 ࡧࡼ࠾ HPD2 㸪EOM1ࡣఏ㐩㛵ᩘࡢ࡛ࡲ ࡢ
఩┦ኚㄪ≉ᛶࡧࡼ࠾ HPD1 ࡜ HPD2  ᛂ⟅≉ᛶ㸪ࡢ
࠸࡛ࢇྵࢆ఩┦㐜ᘏ࡞ගᏛⓗ࣭㟁Ẽⓗ࡟ࡽࡉ
ࢆ࿘Ἴᩘ≉ᛶࡔࢇྵࢆᵓ㐀࡞㸪≉ᚩⓗࡵࡓࡿ
ᖹᆠࡣ࡟᝿ⓗ⌮ࡣ࡚ࡋ࡜⟆ᛂࡢ㸬ᖸ΅ィࡍ♧
࡟ᖸ΅ィࡢࡘ஧ࡽࢀࡇ㸬ࡿࢀࡉᮇᚅࡀᛶ≉࡞
ධᑕගࡢ࡬㸪ග᳨ฟჾࡣኚ఩␲ఝಙྕࡿࢀ⌧
㔞ࡧࡼ࠾┦ᑐⓗ࡞ಙྕ㊰㛗㸦ගᏛⓗ࣭㟁Ẽⓗ㸧
୧᪉ࡢ┦㸪᣺ᖜ࣭఩ࡾࡼ࡟࡜ࡇࡿࡍᚤㄪᩚࢆ
ࡢࡇ㸬ࡿࢀࡲ㎸ࡏࢃྜ࡟࠺ࡼࡿࡍ⮴୍ࡃࡼࡀ
ㄪᩚࡢ⢭ᗘ࡚ࡗࡼ࡟ኚ఩㞧㡢ࡢ┦ẅࡢ⢭ᗘ
㸦ྠ┦ಙྕ㝖ཤẚ㸸CMRR㸧ࡀỴࡿࡲ㸬ᅗࡽ࠿
ศ࡟࠺ࡼࡿ࠿㸪ᗈ࠸࿘Ἴᩘᖏᇦ࡛ 30 dB ⛬ᗘ
ࡢ CMRR ࿘࡞ᚩⓗ≉ࡿ࠶ ᪉࡛㸪୍ࡿࢀࡽࡳࡀ
Ἴᩘᖏᇦ࡟᪊ࡣ࡚࠸ 50 dB ࡢ CMRR ࡉ ほࡀ
タᐃ࡟ᵓᡂ࡞⛠ᴟຊᑐࡣᖸ΅ィࡢࡘ㸬஧ࡓࢀ



 

 

ࡢ%ᩘ࡚࠸࠾࡟㸪࿘Ἴᩘ≉ᛶࡢࡢࡶࡿ࠶࡚ࡋ
㠀ᑐ⛠ᛶࡣ㑊ࡵࡓ࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡅ㸪ࡿ࠶
≉ᐃࡢ࿘Ἴᩘ࡛ࡳࡢ᣺ᖜ࣭఩┦᭱ࢆ㐺໬ࡿࡍ
࠸㧗࡟㸪⤖ᯝⓗ࡚ࡁ࡛ࡀ࡜ࡇ CMRR ࡉ ほࡀ
ࡓࢀࡽᚓࡓࡲ㸬ࡿࢀ CMRR ࡀ኱್᭱ࡢ 50dB ࡛
ព࿡࡛ᖸ࠸ᗈ࡟ィ ୰ࡢ㸪ఏ㐩㛵ᩘࡣࡢࡿ࠶
΅ィࡢ≧ែࡀኚື࡚ࡗࡼ࡟࡜ࡇࡿࡍ ᖸࡢࡘ2
΅ィࡢ␲ఝಙྕ࡟ᑐࡿࡍឤᗘ㸦ᛂ⟅≉ᛶ㸧ࡀ
ኚ໬ࡋ㸪CMRR ࢃᛮ࡜࠿࠸࡞ࡣ࡛ࡵࡓࡄࡽᦂࡀ
 㸬ࡿࢀ

 ୍᪉㸪␲ఝ㔜ຊἼಙྕ࡟ᑐࡿࡍ DFI ⟆ᛂࡢ
≉ᛶࡍ♧࡟ࣇࣛࢢࡢୖࢆ㸬HPD1㸪HPD2 ࢀࡑࡢ
ࡍᑐ࡟␲ఝኚ఩㞧㡢ࡣఏ㐩≉ᛶࡢ༢యࢀࡒ
ࡢᚋࡓࡋ⟭ࡁ㸪ᘬࡀࡿ࠸࡚ࡋ㢮ఝ࡜ࡢࡶࡿ
DFI ಙྕࡣᮏ㉁ⓗࡿ࡞␗࡟㸬ࡣࢀࡇ஧ࡢࡘᖸ
΅ィࡢ఩┦ᛂ⟅࡛ࡵࡓࡿ࡞␗ࡀ㸪ࡿ࠶≉ᐃࡢ
࿘Ἴᩘ㸦᭱㐺࿘Ἴᩘᩘ 100 MHz㸧࡛ࡣᘬࡁ⟬
࡚ࡗ࡞࡜ຠᯝࡢ⟭ࡋ㊊ࡃ࡞ࡣ࡛ DFIಙྕ࡟⌧
ࡀࢀࡇ࡟ࡉࡲ㸬ࡿࢀ DFI ࡛㔜ຊἼಙྕ᳨ࡀฟ
 㸬ࡿ࠶ᡤ௨࡛ࡿࡁ࡛
 
㸦㸱㸧ᐇドᐇ㦂 
 ᣺ᖜࡢ኱࡞ࡁ␲ఝಙྕࢆὀධ࡟࡜ࡇࡿࡍ
࡚ࡗࡼ DFI ᖸ΅ィࡢᛂ⟅ࢆ ᐃࡋ㸪DFI ᇶࡢ
ᮏⓗື࡞సࢆ☜ㄆࡿࡍ௦࡟ࡾࢃ㸪⮬↛࡟Ꮡᅾ
ࡢࡵࡓࡿࡍ ィࢆẅຠᯝ┦ࡢኚ఩㞧㡢ࡿࡍ
ᐇドᐇ㦂ࡓࡗ⾜ࢆ㸬DFI ᖸ΅ィࡢ࿘Ἴᩘ࣌ࢫ
ࡗࡼ࡟ࡿࡍᐃ ࢆឤᗘࡿࡅ᪊࡟㡿ᇦࣝࢺࢡ
࡚㸪ኚ఩㞧㡢ࡢ⌧ᐇⓗ࡞┦ẅຠᯝࢆ☜ㄆࡓࡋ㸬
 ᐃࡓࢀࡉᖸ΅ィឤᗘࢆࣝࢺࢡ࣌ࢫ௨ୗ࡟
ᖸ΅ィ㸦㏻ᖖ࣮ࢲ࢙ࣥࢶࣁࢵ࣐ࡢ㸬༢యࡍ♧
ᵓᡂ࣮ࢨ࣮ࣞࡢᖸ΅ィ࡟┦ᙜ㸧ࡢឤᗘ㸦ࣞ࢜
㸪DFIࡀ㸧ࢪࣥ ᵓᡂࡢ⥳ࡾࡼ࡟࡜ࡇࡿࡍ࡟ឤ
ᗘࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡓࡗ࡞࡟㸬DFI ᵓᡂࡍ࡟
⌧ᐇࡀᖸ΅ィឤᗘྥୖ࡞㸪኱ᖜࡾࡼ࡟࡜ࡇࡿ
ኚ఩㞧࡞↛⮬࡚ࡗΏ࡟࿘Ἴᩘ㡿ᇦ࠸㸪ᗈࢀࡉ
㡢ࡢ┦ẅຠᯝࡀ᫂☜࡟☜ㄆࡓࢀࡉ㸬☜ㄆࢀࡉ
ࡣ⋠኱┦ẅ᭱ࡓ 60dB 㸪1kHzࡾࡰࡢ࡟ 㧗ࡾࡼ
࿘Ἴഃ࡛࡟࡛ࡍࡣᩓᑕ㞧㡢ࡾࡼ࡟ࡳࡢไ㝈
㸬୍᪉㸪୍㒊ప࿘Ἴࡓࢀࡉ⌧ᐇࡀឤᗘࡿࢀࡉ
ᖏᇦ࡛ࡣ┦ẅ࠸࡞ࢀࡁࡋ㞧㡢ࡀṧࡾ㸪඲ᖏᇦ

ᩓᑕ㞧㡢ࣞ࠸࡞࠸࡚ࡗ⮳ࡣ࡟ࣝ࣋㸬ಙྕฎ⌮
⣔ࡢ㠀ᑐ⛠ᛶ࡛ࡿࡲࡁ┦ẅຠᯝୖࡢ㝈ࡣ
140dB ⛬ᗘ࡛ࡢࡿ࠸࡚ࡗ࠿ࢃࡀ࡜ࡇࡿ࠶㸪ࡇ
ࡀ㠀ᑐ⛠ᛶࡿࡍ㉳ᅉ࡟ࡢࡶࡢࡑᖸ΅ィࡣࢀ
┦ẅຠᯝୖࡢ㝈ࢆไ㝈࠼⪄࡜ࡢࡶࡿ࠸࡚ࡋ
 㸬ࡿࢀࡽ
ࢆ┙㸪ගᏛᐃ࡚ࡋ࡜ཎᅉࡢ㠀ᑐ⛠ᛶࡽࢀࡇ 
✵Ẽ࡛ࢿࣂᾋࡍ࠿㜵᣺ࡢຠᯝࡀぢ࠿࡞ࢀࡽ
ᨐ஘ࡿࡍ௓ࢆᆅ㠃᣺ືࡣࢀࡇ㸪ࡽ࠿࡜ࡇࡓࡗ
࠶ᙳ㡪࡛ࡢࡂࡽ㸪㡢㡪ᨐ஘㸪✵Ẽᦂࡃ࡞ࡣ࡛
ࡢᖸ΅ィ㛤Ⓨ࣮ࢨ࣮ࣞࡢ࡛ࡲࢀࡇ㸪ࡀ࡜ࡇࡿ
⤒㦂࡚ࡏే࡜ᙉࡃ♧၀ࡿ࠸࡚ࢀࡉ㸬ࡣࢀࡇ
DFI ගᏛ⣔ࢆ┿✵ᐜჾ࡟᱁⣡ࡋ㸪኱Ẽࢆ፹௓
ࡿࡍᨵၿ࡟๻ⓗ࡛࡜ࡇࡿ࠼ᢚࢆᨐ஘ࡿࡍ࡟
ࡣḟᖺᗘ࡚ࡗࡼ࡟ࢀࡇ㸪࡛ࡎࡣ 1Hz ௜㏆࡛ࡲ
ᩓᑕ㞧㡢ࡳࡢ࡚ࡗࡼ࡟ไ㝈ࡿࢀࡉ㸦ࡾࡲࡘ㸪
ᣦ┠ࢆ⌧ᐇࡢ㸧ឤᗘࡿ࡞࡟ࡽᖹࡀࣝࢺࢡ࣌ࢫ
 㸬ࡿ࠶ணᐃ࡛ࡍ
 
㸦㸲㸧௒ᚋ࡚ࡅྥ࡬ 
 ௨ୖࡾࡼ࡟ DFIࡀཎ⌮ⓗࡣ࡟ṇືࡃࡋసࡍ
࡟࿘Ἴᩘ㞧㡢ࡧࡼ࠾ኚ఩㞧㡢ࡾࡲࡘ㸪࡜ࡇࡿ
ࡁฟ᳨࡛ࡣ᪉࡛㔜ຊἼಙྕ୍࠸࡞ࡀឤᗘࡣ
☜ࡣ࡜ࡇࡿࡍᏑᅾࡀᖸ΅ィᵓᡂ࡞ලయⓗࡿ
ࢣࢫࣝࣇࡢᆅୖࢆ࢔ࢹ࢖࢔ࡢࡇ㸬ࡓࢀࡽࡵ࠿
࣮ࣝᖸ΅ィ㸪ࡣ࠸ࡿ࠶Ᏹᐂᖸ΅ィ࡟㐺⏝ࡿࡍ
㸬࠸࡞ࡅ࠸࡜࠸࡞ࡽࡰࡢࢆẁ㝵ẁ୍࠺ࡶࡣ࡟
DFI ࡍࡣ㸪ኚ఩㞧㡢ࡀࡓ࡭㒊ศ࡛㏙ࡢ⌮ཎࡢ
ᑐ࡟᪉࡛㸪㔜ຊἼ୍ࡿࡍ࿘Ἴᩘ࡛┦ẅࡢ࡚࡭
࿘Ἴᩘ㸦᭱㐺ࡿ࡞࡟኱᭱ࡣᛂ⟅㸦ឤᗘ㸧ࡿࡍ
࿘Ἴᩘ㸧ࡀᏑᅾࡿࡍ㸬ࡢࡇ࿘Ἴᩘࣈ࣮࢖ࢼࡣ
ࢆ࣮ࣝࢣࢫࡢᖸ΅ィࡣ࡟ Lࡓࡋ࡜᫬ࡢ c/L ࡛
Ỵࡾࡲ㸪 ౛ࡤ࠼ L = 3 km ሙྜ࡛ࡢ fc = 100 
kHz ⛬ᗘࡿ࡞࡜㸬ࡾࡼࢀࡇప࠸࿘Ἴᩘ࡛ࡣ㸪
ᖸ΅ィࢆᒎ㛤ࡿࡍ✵㛫ࡢḟඖ࡚ࡗࡼ࡟ f 2 ࠶
ࡣ࠸ࡿ f 3 ࡛ᛴ㏿࡟ᛂ⟅ࢆኻ࠺㸬ࡾࡲࡘ㸪ᖸ
΅ィ⣔ࡢឤᗘࡀᩓᑕ㞧㡢࡚ࡗࡼࡳࡢไ㝈ࡉ
㸪ಙྕ㞧㡢ẚࡶ࡚ࡋ࡜ࡓࢀࡉ⌧ᐇࡀែ≦ࡿࢀ
࡛ឤᗘࡓࡋ⾲ࢆሙྜ࡟㸪ᚓࡇ࠺࠸࡜࠸࡞ࡋࢆ
పࢆ㐺࿘Ἴᩘ᭱ࡢࡇ㸪࡚ࡗࡀࡓࡋ㸬ࡿ࠶࡛࡜
࿘Ἴഃ࡞࠺ࡼࡿࡍࢺࣇࢩ࡟ᖸ΅ィᵓᡂࡢᕤ
ኵࡀᚲせࡿ࡞࡜㸬ᆅୖࡢᖸ΅ィ࡛ࡣ 10 km ࢫ
ฟჾ᳨࡛ࡢ࣮ࣝࢣ 10 Hz ⛬ᗘ㸪Ᏹᐂᖸ΅ィ࡛
ࡤ࠼౛ࡣ DECIGO ࡜ࡿ࡜࡟౛ࢆ 1000 km ᇶࡢ
⥺㛗࡛ 0.1 Hz ⛬ᗘ᭱࡟㐺࿘Ἴᩘࢆタᐃࡓࡋ



 

 

ࢀࡇ㸬ࡿ࠶せồ࡛࡞ࣈ࣮࢖ࢼࡀࡢ࠺࠸࡜㸪࠸
ࡢ௒ࡣගᏛタィ࡞㸪⌧ᐇⓗ࡞࠺ࡼࡍࡓ‶ࢆࡽ
㛤Ⓨ࡞㔜せࡢ㸪௒ᚋࡎࡽ࠾࡚ࢀࡉᥦ᱌ࢁࡇ࡜
ㄢ㢟࡛ࡿ࠶㸬 
 ୍᪉࡛㸪⌧Ꮡࡿࡍᆅୖ᳨ࡢฟჾ⩌㸪࠸ࡿ࠶
పࡢࢀࡒࢀࡑࡶ࡚࠸᪊࡟⏬Ᏹᐂᖸ΅ィィࡣ
࿘Ἴഃࡢኚ఩㞧㡢࡛ไ㝈ࡿࢀࡉឤᗘ㝈⏺ࢆ
࠸㢪࡞ษᐇࡀࡢ࠺࠸࡜࠸ࡓࡋᨵၿ࠿࡟࠺࡝
ࡗ࠿ศ࡟ᐇ☜ࡀ㸪Ꮡᅾࡤ࠼౛ࡣࢀࡇ㸬ࡿ࠶࡛
㔜ຊἼಙྕࡢ࡚ࡋ㝿࡟యྜࡢ㐃ᫍ⣔ࡿ࠸࡚
ࢢࣥࣜࡣ㸪ྜయᚋࡋ♧ࢆἼᙧࣉ࣮ࣕࢳᡤㅝࡣ
㸪࿘ἼࡣἼᙧࣉ࣮ࣕࢳࡢࡇ㸬ࡿࡎ㌿࡟ࣥ࢘ࢲ
ᩘ㡿ᇦ࡛ࡣ f 㸫7/6 ࡞ࡕࡶࢆ࿘Ἴᩘ౫Ꮡᛶࡢ
㸪࡟ࡵࡓࡿࡍ᫬㛫Ⓨᒎࡘࡘࡆୖࢆ࿘Ἴᩘࡽࡀ
ឤᗘࡢ❆ࡢప࿘Ἴഃ࡛ࡢᨵၿࡀ㔜ຊἼಙྕ
࢖ࢧ࡟㸪┤᥋࡟ࡶ࡜࡜ࡿࡆୖࢆಙྕ㞧㡢ẚࡢ
㸪ኚ఩㞧㡢࡛࡚ࡗ㸬ᚑࡿࡍ཯ᫎ࡟㉁ࡢࢫ࢚ࣥ
ไ㝈ࡿࢀࡉప࿘Ἴഃࡢឤᗘᨵၿࡀ㠀ᖖ࢖࡟
㸪DFIࡵࡓࡢࡑ㸬ࡿ࠶࡛ࡢࡘᣢࢆࢺࢡࣃࣥ ࡢ
ࢢ࡞ࠎᵝࡢᚋ㸪ୡ⏺୰ࡓࢀࡉ⾲Ⓨࡀ࢔ࢹ࢖࢔
࡛ࣉ࣮ࣝ DFI ගࡢ࠿ࡘࡃ࠸㸪ࢀࡉ࡞ࡀウ᳨ࡢ
Ꮫタィࡶ࢔ࢹ࢖࢔ࡢᥦ᱌ࡿ࠸࡚ࢀࡉ㸬 
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