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Application of WPT Guides  
㸫Wireless Power Transfer through a Wall by Small and Light-weight Repeaters㸫 
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Abstract We have found that power transfer range is greatly extended by inserting some structures made of metal pipe, rod 
or disks connected with wire between two resonators of a resonator–coupled WPT system, and we have named them as WPT 
guides. One of them is easily designed and light-weight, and thus utilized as what they call the repeaters. In addition, more 
versatile applications could be devised considering its simple structures. The present report shows how it is used for power 
transfer through a wall, as an example. 
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☢⏺⤖ྜඹჾᆺ㸦☢⏺ඹ㬆ᆺ㸧࣡ࢫࣞࣖ⤥㟁

㸦WPT㸧ࡣ࣒ࢸࢫࢩ 2 ࡗࡼྜ⤖ࡢඹჾࣝࢥࡢࡘ

࡚㟁ຊఏ㏦ࠋ࠺⾜ࢆఏ㏦㊥㞳ࡣ㏻ᖖࣝࢥᑍἲ⛬ᗘ

ࡢࡑ࠸ࡐ࠸ࡏࡽ 2㹼3 ಸ⛬ᗘ࡛ࡤࢀࡅ࡞ຠ⋡ࡀᖜ

ୗࢀࡑࠊ࡛ࡢࡿࡀ௨ୖࡣ≉Ṧ⏝㏵ࡀࡇࡿ࠸⏝ࡋ

ฟ᮶ࡢࡑࠋ࠸࡞ඞ᭹࡚ࡋ⛠ࢱ࣮ࣆࣜࡣࡵࡓࡢ㏣ຍ

ከࢆఏ㏦㊥㞳࡚ࡗࡼࡇࡿࡍᤄධࡘᗄࢆඹჾࡢ

ᑡᘏࡍࡤດຊࡓࡁ࡚ࢀࡉ࡞ࡀ ࠋ[5]-[1]  
ᡃࣝࣛࣃࢫࡣࠎඹჾࡿࡼỈ୰⤥㟁ࢆヨࡿࡳ

୰࡛ࢻ࢞ࡢ⏺ࢺࣥࢭࢿࣂ࢚ຠᯝࢆぢฟࡓࡋ ࠊ࡛ࡢ[6]

ࢆࢀࡑ WPT ࠸⏝ᣑᙇࡢఏ㏦㊥㞳࡚ࡅྡࢻ࢞

ㄏ㟁ࡣ㇟⌧ࡢࡇࠋࡿ࠸࡚ࡋᶍ⣴ࢆᛂ⏝ἲ࡞ࡓ᪂ࠊࡿ

యࠊ☢ᛶయࠊᑟయࡶ࡚࠸⏝࡚ࡋࢻ࢞ࢆࢀࡢฟ⌧

ࣝࣛࣃࢫࡣࢀࡑࡤࢀ࠸⏝ࢆㄏ㟁యࡽࡀ࡞↛ᙜࠋࡿࡍ

ඹჾࡢ㟁⏺ᡂศࠊࡋࢻ࢞ࢆ☢ᛶయࡣࢀ࠸⏝ࢆ☢⏺

ᡂศࢆᑟ࡚ࡋࡑࠋࡿ࡞ࡇࡃ㔠ᒓࡣ㟁⏺ ⪅୧ࡢ⏺☢/

ࠋ࠺⾜࡚ᮏሗ࿌ࡣㄆ☜ࡢࡑࡀࡿ࠶࡛࠺ࡑࡋ㛵ಀ  

ᮏ◊✲࡛ࡣ㔠ᒓࢆࢻ࢞ࡓ࠸⏝ࢆ୰ᚰࡢࡑࠊ᪂ࡋ

ࡀᵓ㐀ࡣࢻ࢞ࡢࡇࠋࡓࡋウ᳨࡚࠸ࡘᛂ⏝ྍ⬟ᛶ࠸

⡆༢࡛㍍㔞࡛ࡵࡓࡿ࠶ᗈ࠸ᛂ⏝⠊ᅖࢆᣢࡿ࠺ࡕ⪃

࡞࠸࡚ࡗศࡃⰋࡾࡲ࠶ࡣ⌮ཎࡢࡑࡋࡋࠋࡿ࠸࡚࠼

࠺࠸ࡿࡍᢕᥱࡽഃ㠃࡞ࠎᵝࢆ㇟⌧ࡣᅇࠊ࡛ࡢ࠸

ࢆ᥈⣴ࡢ⌮ཎᛶ⬟ྍࡢ⏝ᛂࠋ࠸ࡓࡾྲྀࢆࢳ࣮ࣟࣉ

ྠ୪⾜ⓗ㐍ࡿࡵ᪉㔪࡛ࠋࡿ࠶  
 

2. 㔠ᒓࡢࢻ࢞≉ᛶ  
⤖ྜඹჾᆺ WPT ࡣ࡛࣒ࢸࢫࢩ 2 ඹࡿࡍᑐ┦ࡢࡘ

ჾࡀస࡚ࡗࡼྜ⤖ࡢ⏺ࢺࣥࢭࢿࣂ࢚ࡿ㟁ຊࡀఏ㏦

ࢆ⨨፹㉁㓄ࡢ࿘㎶ࡿࡍᑐ⏺☢㟁ࡢࡑ࡚ࡗᚑࠋࡿࢀࡉ

ኚ᭦࡚ࡋ⏺ศᕸࡀ㐲᪉࡛ࡲఙ࠺ࡼࡿࡧᕤኵࠊࡤࢀࡍ

ඹჾ㛫⤖ྜಀᩘࡀቑຍ࡚ࡋఏ㏦㊥㞳ࡀᘏ㛗ࡿࢀࡉ

ウ᳨ࡢỈ୰⤥㟁ࡲࡓࡲࡓࡣࠎᡃࠋ࠺ࢁ࠶࡛࠸Ⰻ࡚࠼⪄

ࡋ⨨㓄ඹჾ㛫ࢆࣝࢺ࣎ࢺࢵ࣌ࡓࡵワࢆỈࡵࡓࡢ

㐼㐝㇟⌧ࡢࡇ࡛ࡓࡋぢฟࢆᣑࡢఏ㏦㊥㞳㝿ࡓ

ࡓࡋ ࠋ[7]  
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ᅗ 1� ᵝ࡞ࠎᮦᩱ࡛సࡓࢀࡽ WPT ࢻ࢞  
 
ᅗ࡛ࡇࡑ 1 ࢙ࣇࠊࣉࣃỈࠊࣝࢺ࣎ࢺࢵ࣌࡞࠺ࡼࡢ

ࡒࢀࡑࠊࡾసࢆࢻ࢞ࡓ࠸⏝ࢆ࡞⟃㔠ᒓࠊᯈࢺࣛ

ࡓฟ᮶ࡀࡇࡿࡍㄆ☜ࢆຠᯝࢻ࡛࢞ࢀ ୰࡛ࡢࡑࠋ[5]

ࡆୖࡾྲྀࢆࢻ࢞㔠ᒓ࠸ࡁࡶᐜ࡛᫆ຠᯝࡀస〇≉

࡚ヲࡃࡋఏ㏦≉ᛶࢆㄪࠋࡿࡍࡇࡿᅗ 2 ࠺ࡼࡢ

┤ᚄ 30cmࠊᕳࡣᩘࡁ 99 ᅇࠊඹ࿘Ἴᩘ 2.3MHz ࡢ

ᙧᆒ➼ᕳࣝࣛࣃࢫࣥࣉ࣮࢜ࡁඹჾࢆ㸰ࡘ⏝ពࠊࡋ

⫗ࡢࣉࣃࠋࡿ࠸࡚ࡋ⨨㓄ࢆࣉࣃ⟄≧㖡㛫ࡢࡑ

ཌࡣ 0.1 ཪࡣ 0.2mmࠊ┤ᚄࡣ 10cm ⨨㓄ᕥྑࠋࡿ࠶࡛

ᙧࡓࡋ 1 ᅇᕳࣝࣛࣃࢫࡣࣝࢥࣉ࣮ࣝࡁඹჾࡢ

ບ⏝࡛ࢫࣥࢲ࣮ࣆࣥࠊࡾ࠶ኚ⏝ࡢࢫࣥࣛࢺᙺ

࣮ࣝࠊࣉࣃ㖡ࠊࣝࢥࣝࣛࣃࢫࠋࡿ࠸࡚ࡋࡓᯝࢆ

ࠋࡿ࠸࡚ࡏࢃྜࡣ୰ᚰࡢࣝࢥࣉ  
 
 
 
 
 
 
 
 
ᅗ 2� 㖡ࡢࢻ࢞ࣉࣃᐇ㦂㓄⨨  
 
 
 
 
 
 
 
 
 
 

ᅗ 3� ⤖ྜಀᩘࡢඹჾ㛫㊥㞳౫Ꮡᛶ  
 
ᅗ 3 ࡢሙྜࡓࡋᤄධሙྜ࠸࡞ࡋᏑᅾࡀࣉࣃ㖡ࡣ

㛵ᩘࡢඹჾ㛫㊥㞳ࢆඹჾ㛫⤖ྜಀᩘࣝࣛࣃࢫ

ࣉࣃ㖡ࡽ᫂ࠋࡿ࠸࡚ࡋẚ㍑ࢆࡢࡶࡓࡋᐃ ࡚ࡋ

ఏ㏦㊥㞳࡞ᖜࠊࡾ࠾ฟ࡚ࡃࡁ㐲᪉࡛≉ࡀຠᯝࡢ

ᣑࡀᮇᚅ࡛࡛ࡇࡑࠋࡿࡁඹჾ㛫㊥㞳 90cm ࡋᑐ

࡚ ᅇ ㊰ ᩚ ྜ ࢆ ྲྀ ࡾ ࠊ ఏ ㏦ ≉ ᛶ ࢆ   ᐃ ࡋ ࡓ  ࡇ ࢁ

S21=-3dB ඹࡿࡼᯝ⤖ࡢࡇࠋࡓࢀࡽᚓࡀ್࠺࠸

ჾ┤ᚄࡢ 3 ಸࡢ㊥㞳࡛ࡶ࡚ࡗ࠶༑ศ㧗࠸ຠ⋡࡛ఏ㏦ྍ

ࠋࡿศࡀࡇࡿ࠶࡛⬟  
 
 
 
 
 
 
 
 
 

ᅗ 4� ⤖ྜಀᩘࣉࣃࢻ࢞ࡢ┤ᚄ౫Ꮡᛶ  
 
ḟࡢࢻ࢞ཎ⌮ࢆ⪃ᐹࣉࣃࡵࡓࡿࡍ┤ᚄࢆ

ኚ᭦ࠋࡿࡍᅗ 4 ࢆ㛗ࢻ࢞ࡣ 40cm ኚࢆᚄ┤࡚ࡗಖ

᭦ࡓࡋࡢ⤖ྜಀᩘኚ࡛ࠋࡿ࠶ᅗ 3 ᅗ 4 ࢆᵓ㐀ࡢ

ᛕࡵࡓࡢ㟁☢⏺࣑ࣞࣗࢩࠋࡓࡳ࡚ࡋࣥࣙࢩ࣮࣑ࣞࣗࢩ

ࡣࢺࣇࢯࣥࣙࢩ࣮ WIPL-D ࠸ከࡀᕳᩘࡋࡔࡓࠋࡿ࠶࡛

ࢫࠊࡵࡓ࠸࡞ࡋసືࡀ㟁⟬ᶵ࡚ࡂࡍࡁࡀィ⟬㈇Ⲵ

ࡣᩘࡁᕳࡀࡔࡌྠᐇ㦂ࡣᚄ┤ࣝࢥࣝࣛࣃ 70 

ῶࠊࡋࡽ࿘Ἴᩘࡣ 3MHz ᅗࠋࡓࡋタᐃ 5  6 ࡢࡑ

⤖ᯝࢀࡒࢀࡑࡀࡓࡋ♧ࢆᅗ 3  4 ࡿ࠸࡚ࡋᑐᛂࡃࡼ

ᚄ=0┤ࡢᶓ㍈࠾࡞ࠋࡿศࡀࡇ ពࢆࡋ࡞ࣉࣃࡣ

ࠋࡿࡍ  
 
 
 
 
 
 
 
 
 
 
ᅗ 5� ⤖ྜಀᩘࡢඹჾ㛫㊥㞳౫Ꮡᛶ㸦࣮࣑ࣞࣗࢩ

㸧ࣥࣙࢩ  
 
 
 
 
 
 
 
 
 
ᅗ 6� ⤖ྜಀᩘࣉࣃࢻ࢞ࡢ┤ᚄ౫Ꮡᛶ㸦࣑ࣗࢩ

㸧ࣥࣙࢩ࣮ࣞ  
 

Ỉධ䜚
䝨䝑䝖䝪䝖䝹

Ỉ䝟䜲䝥

Ỉධ䜚
䝨䝑䝖䝪䝖䝹
Ỉධ䜚
䝨䝑䝖䝪䝖䝹

Ỉ䝟䜲䝥

䝣䜵䝷䜲䝖ᯈ

㔠ᒓ䝟䜲䝥

䝣䜵䝷䜲䝖ᯈ

㔠ᒓ䝟䜲䝥

㟁※

䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
䝁䜲䝹ඹჾ

㖡䝟䜲䝥䜺䜲䝗

d
L

d

䝹䞊䝥
䝁䜲䝹

㈇Ⲵ

㟁※

䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
䝁䜲䝹ඹჾ

㖡䝟䜲䝥䜺䜲䝗

d
L

d

䝹䞊䝥
䝁䜲䝹

㈇Ⲵ

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜

㻰㼕㼟㼠㼍㼚㼏㼑㻌㼎㼑㼠㼣㼑㼑㼚㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞㼟㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㻌㼜㼕㼜㼑

㼃㼕㼠㼔㼛㼡㼠㻌㼜㼕㼜㼑

㻜

㻜㻚㻜㻜㻡

㻜㻚㻜㻝

㻜㻚㻜㻝㻡

㻜㻚㻜㻞

㻜㻚㻜㻞㻡

㻜㻚㻜㻟

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜

㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜 㻞㻜㻜 㻞㻞㻜

㻰㼕㼟㼠㼍㼚㼏㼑㻌㼎㼑㼠㼣㼑㼑㼚㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞㼟㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼣㼕㼠㼔㻌㼜㼕㼜㼑

㼣㼕㼠㼔㼛㼡㼠㻌㼜㼕㼜㼑

㻜

㻜㻚㻜㻜㻡

㻜㻚㻜㻝

㻜㻚㻜㻝㻡

㻜㻚㻜㻞

㻜㻚㻜㻞㻡

㻜㻚㻜㻟

㻜㻚㻜㻟㻡

㻜㻚㻜㻠

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜

㻌㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

30cm

ᕳ䛝ᩘ䠖99ᕳ
ඹ࿘Ἴᩘ䠖2.3MHz

30cm30cm

ᕳ䛝ᩘ䠖99ᕳ
ඹ࿘Ἴᩘ䠖2.3MHz

-15-



 
  
 

 

ᅗࡎࡲ 5 ᅗࡣ 3 ࡽ᫂ࠋࡿ࠶࡛ࡢࡶࡿࡍ㏣ㄆࢆᯝ⤖ࡢ

࠸࡚ࡋ⫣㈉ቑࡢಀᩘྜ⤖ࡀᏑᅾࡢࣉࣃ㔠ᒓ

୍ࠋࡓࢀࡽࡵㄆࡶ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩ⏺☢㟁ࡀࡇࡿ

᪉ᅗ 4  6 ඹჾ┤ᚄࣝࣛࣃࢫࡀᚄ┤ࣉࣃࠊࡣ࡛

ࡢ 1/3 ᅗࠊᚩⓗ࡛≉ࡀࡢࡿࢆ್࡛᭱࠸ࡽࡃ 7 ♧

ࡿࡳ࡚ࡋẚ㍑㟁☢⏺ศᕸࡢඹჾࣝࣛࣃࢫࡓࡋ

⯆῝ࠋ࠸☢ຊ⥺ࣝࣛࣃࢫࡣඹჾ㠃࡛ࡣ࡚ྠ୍

᪉ྥࡀࡿ࠸࡚࠸ྥࢆ㟁Ẽຊ⥺༙ࡣᚄ᪉ྥࡢᡈࡿⅬࡽ

࢞ࣉࣃ㖡ࡣಀᩘቑྜ⤖ࡵࡓࡢࡑࠋࡿ࠸࡚ࡋ㏫㌿ࡣ

ࡵࡓࡿࡍࢻ࢞ࢆ࣮ࢠࣝࢿ࢚࡚ࡗࡼྜ⤖⏺㟁ࡀࢻ

ࠋࡿ࠸࡚ࡋ၀♧ࢆࡇࡿ࠶࡛  
 
 
 
 
 
 

(a) 㟁⏺                  (b) ☢⏺  
ᅗ 7�  㸧ࣥࣙࢩ࣮࣑ࣞࣗࢩ㟁☢⏺㸦ࡢඹჾࣝࣛࣃࢫ

 
 
 
 
 
 
 
 
 
ᅗ 8� ⤖ྜಀᩘᑐࡢࢻࢵࣟࣉࣃࡿࡍ㐪࠸  
ࣥࣙࢩ࣮࣑ࣞࣗࢩ)       ) 
 
Ꮡࡽࡕࡢእഃෆഃࡢࣉࣃࡀ⏺☢㟁ࡽࡉ

ᅾࢆࡿࡍ☜ㄆࡢࣉࣃࡵࡓࡿࡍ୧➃ࢆᑟయ࡛㛢࡚ࡌ

Წ≧ࢆࡢࡶࡓࡋ WIPL-D ࡛ゎᯒࡢࡑࠋࡓࡳ࡚ࡋ⤖ᯝ

ᅗࡣ 8 ᅗࡓࡋᥖᅗྠࠊࡾ࠶࡛ 5 ࡿࡍẚ㍑ᯝ⤖ࡢ

ࡢࡇࠋࡿศࡀࡇࡿ࠸࡚ࡋቑࡣಀᩘྜ⤖࡚ࡗ

⤖ᯝࡽ㟁☢⏺ࡢࣉࣃࡣෆഃ࡛ࡃ࡞ࡣእഃᏑᅾࡋ

࡚ 2  ࠋࡿࢀࡉணࡢࡶࡿ࠸࡚ࡋࢆࡋᶫΏࡢඹჾࡢࡘ
 
 
 
 
 
 
 
 
 
ᅗ 9� እࡅᐜ㔞ࡿࡼ⤖ྜಀᩘࡢῶᑡ  

᭱ᚋඹჾ࡚ࡗࡼࡇࡿ࠼᭰ࡾྲྀࢆ㟁⏺ࡢᙺ

ࢆ☜ㄆࠋ࠺ࡼࡋᅗ 2 ඹࣝࣛࣃࢫࣥࣉ࣮࢜ࡓ࠸⏝࡛

ჾࡣ㟁⏺ࣝࢥࣝࣛࣃࢫࡀ㏆ഐᙉࡃṧࡿ࠸࡚ࡗ

⏺☢ࡵࡓ /㟁⏺ࡢ୧⪅࡛ࡇࡇࠋࡿ࠸࡚ࡋྜ⤖࡚ࡗࡼ

ᅗ 2 ࠋࡿ࠼᭰ࡾྲྀࡢࡶࡢࡁࢧࣥࢹࣥࢥࢆඹჾࡢ

ࢀࡽࡵ㎸ࡌ㛢୰ࢧࣥࢹࣥࢥࡣ࣮ࢠࣝࢿ࢚㟁Ẽࡢࡇ

ࡿࡍᏑᅾ㏆㎶ࣝࢥࡶቑຍࡢᐜ㔞ࢧࣥࢹࣥࢥ

㟁Ẽࡣ࣮ࢠࣝࢿ࢚㝈ࡃ࡞ࡾᑡࡢࡑࠋࡃ࠸࡚ࡗ࡞ࡃ࡞⤖

ᯝࡿ࠶ࠊ⛬ᗘ௨ୖࡢᐜ㔞ࢆ᥋⥆ࡅࡔ⏺☢ࡣྜ⤖ࡿࡍ

࠺ࡲࡋ࡚ࡗ࡞ ᐜ㔞ࡅእᚄ࡛እࡌྠࠋ[8] 95pFࠊᕳ

ᩘࡁ 22 ᅇࡢᆒ➼ᕳࣝࣛࣃࢫඹჾࢆᅗ 2 ࡾࢃ௦ࡢ

ᅗࢆᯝ⤖ࡓ࠸⏝ 9 ↓᭷ࡢᐜ㔞ࡅእࡣᅗྠࠋࡍ♧

ࡉ♧࡚ࡋ㛵ᩘࡢᚄ┤ࣉࣃࡀ࠸㐪ࡢಀᩘྜ⤖ࡿࡼ

ᅗࡣᯝ࡛⤖ࡢࡇࠋࡿ࠸࡚ࢀ 3 ඹࡢࡁᐜ㔞ࡾ࡞␗

ჾ࡛ࡣ㖡ྜ⤖ࡀࣉࣃᙺ❧ࡣࡓࡲࠊ࠸࡞ࡓ㑧㨱

ᅗࠋࡿ࠸࡚ࡗ࡞࠼ࡉ 4 ⏺㟁ࡿ࠼⪄࡚ࡏࢃྜᯝ⤖ࡢ

ࡇࡿ࠸࡚ࡋࡓᯝࢆᙺ࡞୰ᚰⓗಀᩘቑྜ⤖ࡀྜ⤖

ࠋࡓࡗ࡞ࡽ᫂ࡀ  
 

3. ᪂ࡢࢱ࣮ࣆࣜ࠸ࡋᥦ  
ࡣࡇࡘ❧ᙺఏ㏦ຠ⋡ቑࡀࣉࣃ㔠ᒓ☜

ศࡀࡓࡗᔞᙇࡉࡶࣉࣃࡽࡉࠋ࠸ࡃ࠸ᢅ࡛ࡢࡿ

࠾࡞ࡣ㔠ᒓᲬ࠼࠸ࡣ࠸㧗ࡀ⋠ከᑡຠࠊࡽࡀ࡞ࡇࡿ

ࢀࢃᛮࡣࡃྥ⏝ᐇࡾࡲ࠶ࠊࡃࡁ࡛ࡲ㔜㔞ࡇࡢ

ࢆࡇࡿ࠸࡚ࡋࡓᯝࢆᙺ࡞㔜せࡀ⏺㟁࡛ࡇࡑࠋ࠸࡞

ᅗࠊ࡚࠼⪄ 10 ࡸࡆ᭤࡚ࡃ㍍࡞࠺ࡑࡧ㐠ࢆ⏺㟁࡞࠺ࡼࡢ

ࡣࢀࡇࠋࡓࡋࡇࡿࡳヨࢆᵓ㐀࠸ࡍ 2 ᯛࡢ㖡ᯈ

ࡢࣉࢱࡢࡇᚋࠊࡾ࠾࡚ࡗ࡞ࡽ⥺㖡ࡄ࡞ࡘࢆࢀࡑ

ᵓ㐀≀ࢱ࣮ࣆࣜࢡࢫࢹࢆࡢࡇࠋ࠸ࡓࡋࡇࡪ

ᅗࢆࢱ࣮ࣆࣜ 2 ࡿࡍᑐ┦࠺ࡼࡢ 2 ࣃࢫࣥࣉ࣮࢜ࡢࡘ

ྜ⤖ࡢඹჾ㛫ࡋ⨨㠀᥋ゐ࡛タ๓㠃ࡢඹჾࣝࣛ

ࠋࡿ࠶࡛⏬ィࡢ࠺ࡼࡵᙉࢆ  
 
 
 
 
 
 
 
 

ᅗ 10� ᥦࢱ࣮ࣆࣜࡿࡍ ᐃ⣔ࡢᵓ㐀  
 
ᅗ 11 㛗⥺ࢱ࣮ࣆࣜ L ኚࡢಀᩘྜ⤖ࡢࡓ࠼ኚࢆ

ࢆ ᐃࠋࡿ࠶࡚ࡋ♧ࡋ┤ᚄ D=10cmࠊཌࡉ 0.1mm ࡢ

2 ᯛࡢᙧ㖡ᯈࠊ┤ᚄ 1mm ࢆࢱ࣮ࣆࣜࡓࡗ㖡⥺࡛సࡢ

㛫㝸ࡢඹჾࣝࣛࣃࢫ dࡀ 1cm ᤄධ࠺ࡼࡿ࡞

ࡣ࿘Ἴᩘࠊࡋ 2.3MHz ྜ⤖࡞ࡁࡢᮇᚅ௨ୖࠋࡓࡋ

ಀᩘࡀᚓ≉ࠊࡾ࠾࡚ࢀࡽ㐲㊥㞳࡛ࡢᨵၿࡀⴭࡢ࠸ࡋ

㻜
㻜㻚㻜㻜㻡
㻜㻚㻜㻝

㻜㻚㻜㻝㻡
㻜㻚㻜㻞

㻜㻚㻜㻞㻡
㻜㻚㻜㻟

㻜㻚㻜㻟㻡
㻜㻚㻜㻠

㻜㻚㻜㻠㻡
㻜㻚㻜㻡

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜

㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻾㼛㼐

㻼㼕㼜㼑

㻜

㻜㻚㻜㻜㻡

㻜㻚㻜㻝

㻜㻚㻜㻝㻡

㻜㻚㻜㻞

㻜㻚㻜㻞㻡

㻜㻚㻜㻟

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡

㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㼛㼡㼠㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㼃㼕㼠㼔㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㖡ᯈ

㖡⥺ D

䝕䜱䝇䜽䝸䝢䞊䝍

㖡ᯈ

㖡⥺ D

䝕䜱䝇䜽䝸䝢䞊䝍

㟁※

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

㈇Ⲵ

䝇䝟䜲䝷䝹
䝁䜲䝹ඹჾ

䝕䜱䝇䜽
䝸䝢䞊䝍

d d

L

㟁※

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

㈇Ⲵ

䝇䝟䜲䝷䝹
䝁䜲䝹ඹჾ

䝕䜱䝇䜽
䝸䝢䞊䝍

d d

L
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ఏ㏦ᐇ࡚࠸⏝ࢆࢨࣛࢼࢡ࣮࣡ࢺࢵࢿࣝࢺࢡ࣋ࠊ࡛

㦂ࠊ࠸⾜ࢆ ᐃ⤖ᯝࢆᅗ 12 ┤ඹჾࡤ࠼ࠋࡓࡋ♧

ᚄࡢ 6 ಸ࡛ࡿ࠶㛗ࡉ L=180cm ࡶ࡚࠸࠾ S21 ࡚ࡋ

-0.75dB ఏ㏦ຠࡣࢀࡇࠊࡾ࠾࡚ࢀࡽᚓࡀ್࠸㧗࠺࠸

⋡ 84㸣࠾࡞ࠋࡿ࠶್࡛࠺࠸ kQ ఏ㏦ࡓࡋ⟭ィࡽ✚

ຠ⋡ࡀࡓࡋ♧ࡶ㠀ᖖ ᐃ್ࠋࡿ࠸࡚ࡗྜࡃࡼ  
 
 
 
 
 
 
 
 
 
 
ᅗ 11� ኚࡢಀᩘྜ⤖ࡿࡍᑐ㛗⥺ࢱ࣮ࣆࣜ  
 
 
 
 
 
 
 
 
 
 
 
ᅗ 12� ኚࡢఏ㏦≉ᛶࡿࡍᑐ㛗⥺ࢱ࣮ࣆࣜ  
 
ࡋ㛵ᩘࡢ㖡ᯈ┤ᚄࢆಀᩘྜ⤖ࡋᑐᵓ㐀ࡢࡇ

࡚ᅗ 13 ᅗࠊࡀࡓࡋ♧ 9 ࡌྠᯝ⤖ࡿࡍᑐ⟃㖡ࡢ

ࡢᚄ┤ࣝࢥࣝࣛࣃࢫ࠺ࡼ 1/3 ᙉࡢᯈ┤ᚄ࡛᭱

್࡚ࡗࡼࢀࡇࠋࡿ࠸࡚ࡋ♧ࢆ㖡ᯈ㸩㖡⥺ࣜࢱ࣮ࣆ

ࠋ࠺ࢁ࠶࡛ࡽ᫂ࡀࡇࡿ࠸࡛ࢇ㐠ࢆ⏺㟁ࡶ  
 
 
 
 
 
 
 
 
 

ᅗ 13� ᙳ㡪ࡿ࠼ಀᩘྜ⤖ࡀᯈ┤ᚄࢱ࣮ࣆࣜ  
 

ࢿ࢚࡚࠸ᇶ࡙⌮ཎࡿ࡞࠸ࡀ≀ᵓ㐀࡞࠺ࡼࡢࡇ

࡛᫂ࡣⅬ࡛⌧ࡣࡇ࠸ࡋヲࡢ࠺⾜ࢆఏ㏦࣮ࢠࣝ

ࣝࣛࣃࢫࠋࡿ࠸࡚࠼⪄࠺ࡼࡢḟᬻᐃⓗࠊࡀࡿ࠶

ࢀࡑࠊࡋㄏ㉳ࢆ㟁Ⲵ㖡ᯈࡿࡍᑐ┦ࡀ⏺㟁ࡢࣝࢥ

∧㖡ࡢࡇࡑࡿࡍ㐩➃࡚ࡌ㏻ࢆ⥺㖡ࡓࡋ⥆᥋ࡀ

ࢥࣝࣛࣃࢫࡿࡍᑐ┦ࡀ㟁Ⲵࡢࡑࠋࡿ࠼ࢆ㟁Ⲵ

ࣝඹჾࢆບࠋࡿ࠶࡛ࡢࡶ࠺࠸ࡿࡍ  
ࢩ⏺☢㟁ࡀ࠸࡞ࡣ࡛ࡢࡶࡿࡍ᥋ド᫂┤ࢆ௬ㄝࡢୖ

ࢱ࣮࣑ࣞࣗ WIPL-D ࠋࡓࡳ࡚ࡋゎᯒࢆᵓ㐀ࡢࡇ࡚࠸⏝ࢆ

ᅗ 5,6 ࡣᩘࡁᕳࣝࢥ࡛⏤⌮ࡌྠሙྜࡢ 70 ᕳῶࡽ

ᅗࢆᯝ⤖ࠊࡀࡿ࠶࡚ࡋ 14 ࡵࡓࡢẚ㍑ࠋࡓࡋ♧ 2
ඹჾ㛫ࡢࡋ↓ࢱ࣮ࣆࣜࡀ⮬⏤✵㛫ࡢሙྜࠊᅗ 5 㖡ࡢ

ࡢࡇࠊࡀࡿ࠶࡚ࡋ♧࡚ࡏࢃྜࡶሙྜࡓࡋᤄධࢆࣉࣃ

㖡ᯈ㸩㖡⥺ࡶ᭱ࡀ࡞ࡁ⤖ྜಀᩘ࡚࠸࡚ࡗ࡞ᐇ㦂

⤖ᯝࢆᨭᣢࠋࡿ࠸࡚ࡋ  
᭦ᅗ 9 ࡚ࡗࡼ↓᭷ࡢᐜ㔞ࡅእࠊ࠺ࡼࡌྠ

㟁⏺ࢆ㛢ࡌ㎸ࡓࡵඹჾ㛢ࡌ㎸࠸࡞࠸࡚ࡵඹჾࢆ

ᅇ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩࡣẚ㍑ࠋࡓࡋᅗ 14 ࣑ࣞࣗࢩࡢ

20ࠊࡵࡓࡿࡏࢃྜࣥࣙࢩ࣮ ᕳࣝࣛࣃࢫࡢඹჾ

 60pF ࡣඹ࿘Ἴᩘ࡚࠼ຍࢆᐜ㔞ࡅእࡢ 3MHz 

ࡇࡓㄪ࡚ࡋ㛵ᩘࡢ㖡ᯈ┤ᚄࢆಀᩘྜ⤖ࠋࡓࡋ

ᅗࢁ 15 ࢀࡽᚓࡀᯝ⤖ࡢ , እࡅᐜ㔞࣮ࣆ࡚ࣜࡗࡼ

ࠋࡿ࠸࡚ࢀࡉ♧᫂ࡀࡇࡿࡍ⁛ᾘࡀຠᯝࢱ  
 

 
 
 
 
 
 
 
 
 
ᅗ 14� 3 㸧ࣥࣙࢩ࣮࣑ࣞࣗࢩಀᩘ㸦ྜ⤖ࡢᵓ㐀ࡢࡘ  
 
 
 
 
 
 
 
 
 

ᅗ 15� እࡅᐜ㔞ࢱ࣮ࣆࣜࡀࡿ࠼ᙳ㡪  
� � � 㸦ࣥࣙࢩ࣮࣑ࣞࣗࢩ㸧  

 
௨ୖ᳨ࡢウࠊ࡚ࡗࡼ㟁⏺ࡀ㔜せ࡛☢⏺ࡣࡃᙺ

⏝ࡃࡼ㏻ᖖࠊ࡛ࡢࡓࡗ࡞ࡽ᫂ࡀࡇ࠸࡞࠸࡚ࡗ❧

ࡇࡣඹჾࣝࢥࡘᣢࢆࢧࣥࢹࣥࢥࡅእࡿࢀࡽ࠸

☢͆ࡿࡺࢃ࠸ࡕ༶ࠋࡿ࡞ࡇ࠸࡞࠼ࡣࢱ࣮ࣆࣜࡢ

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜 㻞㻜㻜

㻸㼑㼚㼓㼠㼔㻌㼛㼒㻌㼏㼛㼜㼜㼑㼞㻌㼣㼕㼞㼑㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㻌㻾㼑㼜㼑㼍㼠㼑㼞

㼃㼕㼠㼔㼛㼡㼠㻌㻾㼑㼜㼑㼍㼠㼑㼞

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜 㻞㻜㻜 㻞㻞㻜

㻰㼕㼟㼠㼍㼚㼏㼑㻌㼎㼑㼠㼣㼑㼑㼚㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞㼟㻌㻔㼏㼙㻕

㼏
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㻌㼜㼕㼜㼑

㼃㼕㼠㼔㼛㼡㼠㻌㼜㼕㼜㼑

㼃㼕㼠㼔㻌㼞㼑㼜㼑㼍㼠㼑㼞

㻜

㻜㻚㻜㻞

㻜㻚㻜㻠

㻜㻚㻜㻢

㻜㻚㻜㻤

㻜㻚㻝

㻜㻚㻝㻞

㻜㻚㻝㻠

㻜㻚㻝㻢

㻜㻚㻝㻤

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜

㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㼛㼡㼠㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㼃㼕㼠㼔㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㛗ࢱ࣮ࣆࣜ 40cm 

㻙㻣

㻙㻢

㻙㻡

㻙㻠

㻙㻟

㻙㻞

㻙㻝

㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜 㻞㻜㻜

㻸㼑㼚㼓㼠㼔㻌㼛㼒㻌㼏㼛㼜㼜㼑㼞㻌㼣㼕㼞㼑㻌㻔㼏㼙㻕

㼀
㼞㼍
㼚
㼟㼒
㼑
㼞㻌
㼞㼍
㼠㼑
㻌㼇
㼐㻮

㼉

㼃㼕㼠㼔㻌㻾㼑㼜㼑㼍㼠㼑㼞

㼃㼕㼠㼔㼛㼡㼠㻌㻾㼑㼜㼑㼍㼠㼑㼞

㼗㻽㻌㻼㼞㼛㼐㼡㼏㼠
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⏺ඹ㬆ᆺ W͇PT ࡋྜ⤖࡛ࡅࡔ⏺☢ࡾᏐ㏻ᩥࡀ࣒ࢸࢫࢩ

ὀ࠸࡞ࡋసືࡣࢱ࣮ࣆࣜࢡࢫࢹࡢࡇࠊࡤࢀ࠸࡚

ពࠋ࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡋ  
 

4. 㝸ቨ⤥㟁  
ฟࡀࡇࡿࡍ⡆⣲㠀ᖖࢆ⨨㟁⤥࠺ࡼࡢࡇ

᮶࡛ࡢࡓᛂ⏝ἲࠋ࠸ࡓ࠼⪄ࢆ㠀᥋ゐ࡛ࣖ࣡ࡀࡿ࠶ࡣ

᪉ࡢ㠀᥋ゐ͇͆ࡽࡿ࠶࡛͇⥺᭷͆ࡵࡓࡿ࠸࡚ࡗᙇࢆ

ࡦࡢࡑࠋࡿࢀࢃᛮ࠸Ⰻࡀࡢࡿ࠼⪄࡚࠸࠾ࢆຊⅬ

ᐊ࡚ࡋ㏻ࢆ❆ࢫࣛ࢞ࠋ࠸ࡓࡋᥦࢆ㝸ቨ⤥㟁࡚ࡋࡘ

ෆࡽᐊእ1ࠊ ࠊ㒊ᒇࡢ㞄࡚ࡋ㏻ࢆቨࡽ㒊ᒇࡢࡘ

✵Ẽ୰ࡽỈᵴ୰ࡢ࡞⤥㟁ࡀ⡆౽ฟ᮶ࡤࢀ᭷⏝

ࠋࡿ࠶ᥦ࡛ࡢ࠸࡞ࡣ࡛  
 
 
 
 
 

(a) ศ๓                (b) ศᚋ  
ᅗ 16� ᤄධࡢ㝸ቨศࡢࢱ࣮ࣆࣜࢡࢫࢹ  

 
ᅗࡵࡓࡿᚓࢆࢱ࣮ࢹ♏ᇶࡢࡑ 16 ࢆᵓ㐀࡞࠺ࡼࡢ

ࡶࡶࠋࡿࡆୖࡾྲྀ (a)࠺ࡼࡢ 1 ࡛ࢱ࣮ࣆࣜࡢࡘ 2
ḟࠊᐃ࡛࠺࠸ࡓ࠸࡚ࡗ࡞⾜ࢆ㟁⤥ࡢඹჾ㛫ࡢࡘ

ࢆࢱ࣮ࣆࣜ 2 ࢆ㝸ቨࡢࡽఱ㛫ࡢࡑ࡚ࡋศࡘ

タ⨨ࠋࡿ࠶࡛ࡢࡶ࠺࠸࠺ࡼࡋᅗ 17(a)ࣃࢫ࠺ࡼࡢ

ࣛࣝඹჾࢆ┤᥋ቨࡾྲྀࡎࡅ (b)ࣆࣜ࠺ࡼࡢ

ࣃࢫࡶ࡚ࡗゝࡣࡿ࠶ᖹ㠃ⓗ࡛ࠊࡣ⏤⌮ࡿࡍࢆࢱ࣮

ࠊᑍἲࡣࡿࡅࡾྲྀ㝸ቨࡲࡲࡢࡑࡣඹჾࣝࣛ

㔜㔞ࠊᒓᅇ㊰ࡀ࡞㑧㨱ࢡࢫࢹࠋࡿ࠶࡛ࡽࡿࡍ

ࢀࡉᵓᡂ࡛ࡅࡔ⥺⣽㖡ᯈ࠺ࡼࡢ๓㏙ࡣࢱ࣮ࣆࣜ

ࠋ࠸Ⰻ࡚ࡵᴟࡀࡋᅇࡾྲྀ࡛ࡢࡿ࠸࡚  
 
 
 
 
 
 
�D�⡆⣲ࡀࡔ� � � � � � � �E�」㞧ࡀࡔ�

ᐇ⌧ᅔ㞴࡞᪉ᘧ� � � � � � ᐇ⌧ᐜ᫆࡞᪉ᘧ�

ᅗ 17� 㝸ቨ⤥㟁ࡢᵓᡂἲ  
 

4.1. 䜺䝷䝇䜢䛧䛯⤥㟁  
ࡎࡲ ྜ⤖ࡢែ≦࠸࡞ࡲᣳࡶఱࣉࢵࣕࢠࡓࡅ㛤ࡅࡔ"

ಀᩘࡣᅗ 18 ⤖↛ᙜࡿࡍࡃࡁࢆ"ࠊࡾ࠶࡛ࡾ࠾ࡢ

ྜಀᩘࡣపୗࠋࡿࡍḟࢆࢫࣛ࢞ࣉࢵࣕࢠᣳࡔࢇ

ᅗࡣኚࡢ 19 ᅗࠋࡿ࡞࠺ࡼࡢ 18 ᵝྠ ቑࡢ"

ࡢ࠸㧗࡚ẚ✵┿ࠊࡀࡿࡍపୗࡣಀᩘྜ⤖ࡶ

ㄏ㟁⋡㸦ࡢᐃ୍ࡀࢫࣛ࢞ࡣ er=6~8㸧ࢆᣢࡵࡓࡿ࠸࡚ࡗ

 ࣥࢲ࣮ࣆࣥࡶࡾࡼ✵┿࡛⌮ཎࡌྠࢧࣥࢹࣥࢥ 

ࠋࡿࢀࢃᛮࡵࡓ࠸ࡍࡸࢀὶࡀ㧗࿘Ἴ㟁ὶࡃపࡀࢫ  
� ⯆῝ࡣࡢ࠸ᅗ 19 ࡀᶓ㍈࡚࠸ 0 ࡢ᭷㝈್ࡶࡾࡼ

᪉ࡀ⤖ྜಀᩘࡀ࠺࠸࠸ࡁ⤖ᯝ࡛0=ࣉࢵࣕࢠࠋࡿ࠶
ࡣ 2 ᯛࡢ㖡ᯈࡀᐦ╔ࡿ࠸࡚ࡋሙྜࢆពࠊࡾ࠾࡚ࡋ

ࢃᛮࡢࡶࡿ࠸࡚ࢀὶࡀᑟ㟁㟁ὶ࡚ࡗἢࢱ࣮ࣆࣜ

ὶࡀኚ㟁ὶ࡚ࡋ㏻ࢆࢫࣛ࢞ࡴᣳࢆࢫࣛ࢞ࠊࡀࡿࢀ

࠸࡞ࢀࡋࡶࡿࡁ࡛ࡀ࠺ゝ࠸᫆ࢀὶࡀ᪉ࡢࡑࠊࢀ

ࠋࡿ࠶ᮍ☜ㄆ࡛ࡶⅬࡢࡇࡀ  
ᐇ㝿ࡢ⤥㟁ຠ⋡ࢆホ౯ࣆࣜࢡࢫࢹࡣࡵࡓࡿࡍ

ᅗࠋ࠺ࢁ࠶ࡀᚲせࡍ♧ࢆ࠸㐪ࡿࡼ↓᭷ࡢࢱ࣮ 16(b)
ࡀࡉཌ࡚࠸ 0.6mm ࡃࠊᵓ㐀ࡔࢇᣳࢆࢫࣛ࢞ࡢ

ሙࡓ࠸࠾ࢆඹჾ୧ഃࡢࢫࣛ࢞ࡎࢃࢆࢱ࣮ࣆࣜ

ࡣඹჾ㛫㝸ࠋࡓࡋẚ㍑ࢆྜ 20cm~80cm ࡓ࠼ኚ࡛ࡲ

⤖ᯝࢆᅗ 20 ↛Ṕࡣຠᯝࡢࢱ࣮ࣆࣜࢡࢫࢹࠋࡍ♧

ࠋࡿ࠶࡛ࡽ᫂ࡀ᭷ຠᛶࠊࡾ࠾࡚ࡋ  
 
 
 
 
 
 
 
 
 
ᅗ 18� ศࣉࢵࣕࢠࡢࢱ࣮ࣆࣜࢡࢫࢹ౫Ꮡᛶ  
 
 
 
 
 
 
 
 
 
ᅗ 19� ಀᩘྜ⤖ࡢࡔࢇᣳࢆࢫࣛ࢞ࣉࢵࣕࢠ  
 
 
 
 
 
 
 
 
 
 

ᅗ 20� ᕪࡢಀᩘྜ⤖ࡿࡼ↓᭷ࡢࢱ࣮ࣆࣜ  

䝇䝟䜲䝷䝹
ඹჾ

䝇䝟䜲䝷䝹
ඹჾ

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
ඹჾ

䝇䝟䜲䝷䝹
ඹჾ

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
ඹჾ

呁
含
呎
吖

呁
含
呎
吖䝹䞊䝥

䝁䜲䝹
䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
ඹჾ

呁
含
呎
吖

呁
含
呎
吖䝹䞊䝥

䝁䜲䝹
䝹䞊䝥
䝁䜲䝹

㻜
㻜㻚㻜㻜㻡
㻜㻚㻜㻝

㻜㻚㻜㻝㻡
㻜㻚㻜㻞

㻜㻚㻜㻞㻡
㻜㻚㻜㻟

㻜㻚㻜㻟㻡
㻜㻚㻜㻠

㻜㻚㻜㻠㻡
㻜㻚㻜㻡

㻜 㻞 㻠 㻢 㻤 㻝㻜 㻝㻞

㻾㼑㼜㼑㼍㼠㼑㼞㻌㼓㼍㼜㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻜

㻜㻚㻜㻝

㻜㻚㻜㻞

㻜㻚㻜㻟

㻜㻚㻜㻠

㻜㻚㻜㻡

㻜㻚㻜㻢

㻜 㻜㻚㻞 㻜㻚㻠 㻜㻚㻢 㻜㻚㻤 㻝 㻝㻚㻞 㻝㻚㻠

㻾㼑㼜㼑㼍㼠㼑㼞㻌㼓㼍㼜㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻜

㻜㻚㻜㻞

㻜㻚㻜㻠

㻜㻚㻜㻢

㻜㻚㻜㻤

㻜㻚㻝

㻜㻚㻝㻞

㻜㻚㻝㻠

㻜㻚㻝㻢

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㻰㼕㼟㼠㼍㼚㼏㼑㻌㼎㼑㼠㼣㼑㼑㼚㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㻌㼞㼑㼜㼑㼍㼠㼑㼞

㼃㼕㼠㼔㼛㼡㼠㻌㼞㼑㼜㼑㼍㼠㼑㼞

䉭䉭

-18-



 
  
 

 

⤖ྜಀᩘࡢ㧗ࢆࡉ࡚ᫎࡋఏ㏦≉ᛶࡶඃࡿ࠸࡚ࢀ

࣮ࣆࣜ㏱㐣⤥㟁ࢫࣛ࢞ࡓ࠸⏝ࢆࢱ࣮ࣆࣜࠊࡋᮇᚅ

ᅗࡀࡢࡓࡳ࡚ࡋẚ㍑ࢆሙྜࡢࡋ࡞ࢱ 21 ᮇᚅ㏻ࠋࡿ࠶࡛

ࡁㄆ࡛☜ࡀࡇࡿࢀࢃ⾜ࡀ㟁⤥ࡃ࡞ᦆኻࢇࡾ

 ࠋ࠸ࡓࡳヨࢆ㟁⤥ࡢᡞእ࡚ࡗࡼ᪉ᘧࡢࡇࡣᚋࠋࡓ
 
 
 
 
 
 
 
 
 
 

ᅗ ᕪࡢఏ㏦≉ᛶࡿࡼ↓᭷ࡢࢱ࣮ࣆࣜ 21  
 

4.2. ▼⭯䝪䞊䝗䜢䛧䛯⤥㟁  
ᮦ࠸࡞ຎᝏ࡛ࡀ㟁Ẽ≉ᛶ࡚ࡃⷧ࠺ࡼࡢࢫࣛ࢞❆

ᩱࢆࡿࡍ⤥㟁ࡣᐜ࡛᫆2ࠊࡀࡓࡗ࠶ ༊ษࢆ㒊ᒇࡢࡘ

㟁࡚ࡃཌ࠺ࡼࡢࢻ࣮࣎⭯▼ࠊࡸࢺ࣮ࣜࢡࣥࢥ➽㕲ࡿ

Ẽ≉ᛶࡀᮍ▱ࡢቨᑐࡶ࡚ࡋ⤥㟁ࢆヨࡿࡳᚲせࢁ࠶ࡀ

ࣃࢫ࡚ࡋࢆࢱ࣮ࣆࣜࡀࢻ࣮࣎⭯▼ࡵࡓࡢࡑࠋ࠺

ࣛࣝඹჾࡢ↓㈇Ⲵ Q㸦Qu㸧ࢆୗ࠸࡞ࡀࡇࡿࡆ☜

ㄆࠋࡓࡳ࡚ࡋᅗ 17(b)ࡢᵓ㐀ࡢ∦ഃ࡚ࡋ⏕ࢆࡳࡢඹ

ჾࡢ↓㈇Ⲵ Q ᅗࢆᯝ⤖ࡢࡑࡋᐃ ࢆ 22 ࠋࡓࡋ♧  
 
 
 
 
 
 
 
 
 
ᅗ 22� ࡚ࡋࢆࢱ࣮ࣆࣜࡀࢻ࣮࣎⭯▼ Qu ࡿ࠼

ᙳ㡪  
 
ཤࡾྲྀࢆࢻ࣮࣎⭯▼ࡿ࠸࡚ࡋ᥋ゐඛࡢࢱ࣮ࣆࣜ

㈇Ⲵ↓ࡢࡓࡋ⥆᥋ࢆࡅࡔࢱ࣮ࣆ࡚ࣜࡗ Q ࡚ࡋᐃ ࡶ

Air ࡢࢻ࣮࣎⭯▼ࡾࡣࡸࠊࡀࡿ࠶࡛ࡋ♧グྕ࡛࠺࠸

ㄏ㟁ᦆኻࡣ↓ど࡛ࡀࡇ࠸࡞ࡁศ࣮ࣆࣜࡋࡋࠋࡿ

ࢻ࣮࣎⭯▼ࠊ࡛ࡢࡃ࠸࡚ࡋᅇࡿࡍࡃࡁࢆ㛗ࢱ

ࡢ㐺࡚᭱࠼⪄ࢆࣇ࢜ࢻ࣮ࣞࢺࡢపୗࡢಀᩘྜ⤖ࡿࡼ

ࠋࡿ࠶ࡀᚲせࡍ᥈ࢆ㛗ࢱ࣮ࣆࣜ  
ᡃࡢࠎᒃᐊᐇ㦂ᐊࡣ㞄ࡢࡑ࡛ࡏࢃྜࡾ㛫ࡣ▼⭯

ࡣࡉཌࡢቨࠋࡿ࠸࡚ࢀࡽษ࡛ࢻ࣮࣎ 14cm࣮࣎⭯▼ࠊ

ྛࡾ࠾࡚ࢀࡽ㈞୧ഃࡢࡑࡣࢻ 2cm ཌ࡛ࡢࢻ࣮࣎ࡾ࠶

㛫ࡣ✵Ẽᒙ࡛ࡢࡇࠋࡿ࠶ቨࢆࡢ࡚ࡋ⤥㟁ࢆඹჾഃ

ᚄ┤ࢡࢫࢹ 10cmࠊቨഃ┤ᚄ 25cm 㛗ࣖ࣡ 40cm ࡢ

ࣃࢫࣥࣉ࣮࢜ࢀࡑࠊࡋ⨨タ୧ഃࡢቨࢆࢱ࣮ࣆࣜ

ࣛࣝඹჾྛࢆ 1cm 㞳ࡁ⨨࡚ࡋఏ㏦ᐇ㦂ࢆヨࠋࡓࡳ

యࡢᵓᡂࡣᅗ 17(b)ࡢࡑࠋࡿ࠶࡛ࡾ࠾ࡢ⤖ᯝ⣙ 6dB
ࣜࡸඹჾࣝࣛࣃࢫᚋࠊࡀࡓࢀࡽᚓࡀᤄධᦆኻࡢ

ࢆ⋠ఏ㏦ຠ࠸㧗ࡾࡼ࡚ࡋ㐺᭱ࢆࡉࡁࡢᯈࢱ࣮ࣆ

┠ᣦࠋ࠸ࡓࡋ  
 

ࡧࡍࡴ .5  
⤖ྜඹჾᆺ WPT ࣜࡢࣉࣃ㖡ࡿࡍᑐ࣒ࢸࢫࢩ

ࢡࢫࢹࠊࡵࡓࡿࡍࡃࡍࡸࡋ⏝ࡾࡼࢆຠᯝࢱ࣮ࣆ

⡆༢࡛ᑠᆺ㍍ࡀᵓ㐀ࠋࡓࡋ⪄ࢆᵓ㐀࠺࠸ࢱ࣮ࣆࣜ

㔞࠺࠸≉㉁ࡶഛࠊࡵࡓࡿ࠸࡚࠼ᵝ࡞ࠎᒁ㠃⏝࡛

⤥㝸ቨ࡚ࡋ୍ࡢࡑࡣᅇࠋࡿ࠸࡚࠼⪄ࡢࡶࡿࡁ

㟁ࢆヨࠋࡓࡳ࡚ࡳᚋࡽࡉࡣከᵝ࡞ᛂ⏝ࡿ࠼⪄ࢆ

ඹࡾࡼࠊ౽ࡢࡵࡓ࠺ᕤኵࡓࡲࠋ࠸ࡓࡳ࡚ࡋࡶ

⌧ᅾࡣ⏝ἲࡢ㛤ᣅࡀඛ⾜࡞࠺ࡼࡢࡇࡐ࡞ࠊࡋᵓ㐀࡛

ࢀ㐜ࡀㄽⓗ᳨ウ⌮࠺࠸ࡿࢀࢃ⾜ࡀ㟁ຊఏ㏦ࡃࡲ࠺

ࠋࡿ࠸࡚࠼⪄࠸ࡓࡳ⤌ࡾྲྀࡶࢀࡑࠊ࡛ࡢࡿ࠸࡚  
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