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Abstract It is necessary to improve the characteristics of unloaded Q (Qu) and coupling coefficient (k) to improve the 
transmission property of the WPT system. Unloaded Q value is considered to be degraded due to the proximity effect between 
the coil wires and dielectric loss of the surrounding dielectric materials entering from the outside. We have tried various loop 
structures with the aim to improve the unloaded Q so far. Now we compare the characteristics of each resonator structure of 
three proposed types. And, we will investigate system characteristics to improve them further including the direct connection 
characteristics and tolerance to external influences. 

Keyword 1-layered coil resonator, 2-layeded coil resonators, open spiral resonator, dielectric material, direct connection 
 

ࡁࡀ࠼ࡲࡁࡀ࠼ࡲࡁࡀ࠼ࡲࡁࡀ࠼ࡲ .1  
⤖ྜඹ᣺ჾᆺ↓⥺㟁ຊఏ㏦ࠊࡣ࣒ࢸࢫࢩ㟁☢ㄏᑟ᪉

ᘧ࡜ẚࡾࡼ࡚࡭㐲ࣝ࢖ࢥࠊࡃ┤ᚄࡢ⣙ 2㹼3 ಸࡢ㊥㞳ࢆ

పᦆኻ࡛㟁ຊఏ㏦࡛ࡀࡢࡿࡁ≉ᚩ࡛ࠊࡓࡲࠋࡿ࠶౑⏝

㈇Ⲵ↓ࡢඹ᣺ჾࡿࡍ Q(Qu)࡜⤖ྜಀᩘ (k)ࡀ✚ࡢ኱࠸ࡁ

�ࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸㧗ࡀ⋠ఏ㏦ຠ࡝࡯ � � � � �  
✵ྜ⤖ࡢඹ᣺ჾࡣ࡟᫬࡟㝿ࡢᵓ⠏࣒ࢸࢫࢩࠊࡋ࠿ࡋ

㛫ෆࡀ≀␗࡟ධࠊࡾࡓࡗࡲࡋ࡚ࡗఱࡢ࠿ࡽ≀㉁ࢆ௓ࡋ

࡚⤥㟁ࡿࡍࡾࡓࡋሙྜࡢࡑࠊࢀࡽ࠼⪄ࡶᙳ㡪ࡿࡼ࡟ Qu
㏆ࢆඹ᣺ჾ㛫㊥㞳ࠊ࡜࠸࡞ࡾ㊊ࡀ㓄៖ࡿࡍᑐ࡟పୗࡢ

ᯝ⤖࠺࠸࡜࠸࡞ࡋ᪼ୖࡀ⋠ຠࡶ࡚ࡋࡃࡁ኱ࢆ㹩࡚ࡅ࡙

ࠋࡿ࠶ࡀᛶ⬟ྍࡃᣍࢆ  
ࡵࡓࡿ࠶ᖹ㠃ⓗ࡛ࡣ࡛ࣉ࣮ࣝࢢࡢࠎᡃ࡟࡛ࡲࢀࡇ

࡟ඹ᣺ჾࣝ࢖ࢥࣝࣛ࢖ࣃࢫ࠸㧗ࡢ⋠ຠࢫ࣮࣌ࢫࡶ᭱࡟

ⓗࡢࡑ࡚ࡗ⤠ࢆᨵၿࠋࡓࡁ࡚ࡗ⾜ࢆ౛ࠊࡤ࠼↓㈇Ⲵ Q
ࡵࡓࡿࡍບ᣺ࢆඹ᣺ჾࣝࣛ࢖ࣃࢫࠊࡋᣦ┠ࢆୖྥࡢ್

ὶ࡟㠃⾲ࡢ㔠ᒓయࠊࡣሙྜ࡛ࡿ࠸⏝ࢆࣝ࢖ࢥࣉ࣮ࣝ࡟

ࡢᚄ┤ࢆᑟయࣉ࣮ࣝ࡟ࡵࡓࡍࡽῶࢆ᢬ᢠᦆࡢ㟁ὶࡿࢀ

ኴ࠸㖡ࡁ⨨࡟ࣉ࢖ࣃ᥮ࠊࡾࡼ࡟࡜ࡇࡿ࠼↓㈇Ⲵ Q ࡀ್

ᨵၿࡓࡋ♧ࢆ࡜ࡇࡿࢀࡉ ࠋ[1]   

࡟ᵓᡂࡢඹ᣺ჾ⮬㌟ࣝࣛ࢖ࣃࢫ࡟࡛ࡲࢀࡇࠊࡋ࠿ࡋ

㛵ࡿࡍ⣔⤫ⓗ᳨࡞ウࠋ࠸࡞࠸࡚ࡗ⾜ࡣ௒ᅇࣛ࢖ࣃࢫࡣ

ࣝඹ᣺ჾ࡟ 3 ✀㢮ࡢඹ᣺ჾᵓᡂἲ࡚࠸⏝ࢆẚ㍑᳨ウࡍ

㈨ᩱసࡢ࡬ᛶྥୖ≉࣒ࢸࢫࢩ࡜タィ࣒ࢸࢫࢩ࡛࡜ࡇࡿ

ᡂ࡟ࡽࡉ࡚ࡋࡑࠋ࠺⾜ࢆඹ᣺ჾࢆᅇ㊰࡟᥋⥆ࡿࡍ᪉ἲ

᥋᥋┤ࠊ࡜ሙྜ࠺⾜࡟㛫᥋ⓗ࡚࠸⏝ࢆࣉ࣮ࣝࠊ࡚ࡋ࡜

ࠋࡿࡍ ほࢆኚ໬ࡢඹ᣺ჾ≉ᛶࡢሙྜࡓࡋ⥆  
 

2. ඹ᣺ჾᵓᡂඹ᣺ჾᵓᡂඹ᣺ჾᵓᡂඹ᣺ჾᵓᡂ  
ᅗࢆඹ᣺ჾᵓᡂࡿࡍ⏝౑࡟ẚ㍑ࡢ௒ᅇࡎࡲ 1 ࠊࡋ♧࡟

࠺⾜ࢆẚ㍑࡞➼ᖹࠊ㝿ࡢࡑࠋࡿࡍㄝ࡚᫂࠸ࡘ࡟ࡽࢀࡑ

ࡣඹ᣺࿘Ἴᩘ࡚ࡋ࡜௳᮲୍⤫ࡢᵓᡂἲ࡟ࡵࡓ 2.3MHzࠊ
ࡣᚄ┤ࡢࣝ࢖ࢥࣝࣛ࢖ࣃࢫ 30cmࠊ⥺ᚄࡣ 1mm ࡚ࡋ࡜

ࠋࡿ࠸  
ᅗ 1(a)ࣝࣛ࢖ࣃࢫࣥࣉ࣮࢜ࡣඹ᣺ჾ࡜࿧ࢹࣥࢥࠊࡧ

ࣥ࢖ᕫ⮬ࡢࣝ࢖ࢥ࡜ᐤ⏕ᐜ㔞ࡢ㛫⥺࡟ࡎࡏ⿦Ⲵࢆࢧࣥ

ᅗࠋࡿ࠶ඹ᣺ჾ࡛ࡓ࠸⏝ࢆᕫඹ᣺⮬ࡿࡼ࡟ࢫࣥࢱࢡࢲ

1(b)୍ࡣ㔜ࣝ࢖ࢥඹ᣺ჾ࡜࿧1ࠊࡧ ࢖ࢥࣝࣛ࢖ࣃࢫࡢࡘ

ᅗࠋࡿ࠶ඹ᣺ჾ࡛ࡓࡋ⿦Ⲵࢆࢧࣥࢹࣥࢥ࡟ࣝ 1(c)ࡣ஧

㔜ࣝ࢖ࢥඹ᣺ჾ࡜࿧2ࠊࡧ ┤ࢆࣝ࢖ࢥࣝࣛ࢖ࣃࢫࡢࡘ
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ิ᥋⥆ࢆࢧࣥࢹࣥࢥ࡚ࡋ⿦Ⲵࡓࡋඹ᣺ჾ࡛ࡿ࠶ ࠋ[2]  
ࡣඹ᣺ჾࣝ࢖ࢥ஧㔜ࠊ࠾࡞ 2 ࣝ࢖ࢥࣝࣛ࢖ࣃࢫࡢࡘ

ࡢࣝ࢖ࢥࡵࡓࡿࡍ⏕Ⓨࡀ⏺☢㟁࡛ࣝ࢖ࢥࡢࢀࡒࢀࡑࡢ

ᕳࡃ᪉ྥ࡚ࡗࡼ࡟㐪࠺≉ᛶࠋࡿ࡞࡟࡜ࡇࡍ♧ࢆ௒ᅇࡣ

☢⏺ᡂศࡀᡴࡕᾘྠ࡟࠺ࡼ࠸࡞ࢃྜࡋ᪉ྥ࡟ᕳࢥࡓ࠸

ྠ➃ࠊ୰ᚰྠኈ࡚ࡋ⨨㓄࡟࠺ࡼࡿࡏࢃྜ࠸࠿ྥࢆࣝ࢖

ኈࢆ᥋⥆ࣝ࢖ࢥࠊࡓࡲࠋࡓࡋ㛫㝸 (r)ࣝ࢖ࢥࡶ࡚ࡗࡼ࡟

㛫ᐜ㔞ࡀኚࡵࡓࡿࢃඹ᣺ჾ≉ᛶࡀኚࠋࡿ࡞࡟࡜ࡇࡿࢃ  
 
 
 
 
 
 
 
 

 
ᅗ 1. ඹ᣺ჾᵓᡂᅗ  

 

3.  ᐃᵓᡂ ᐃᵓᡂ ᐃᵓᡂ ᐃᵓᡂ  
ḟ࡟ ᐃ㡯┠ࡢࢀࡒࢀࡑࡿࡼ࡟㓄⨨ᵓᡂ࡚࠸ࡘ࡟

ㄝ᫂ࠊࡎࡲࠋࡿࡍ↓㈇Ⲵ Q ࠺⾜ࢆᐃ ࡢࢀࡎ࿘Ἴᩘࡸ

㝿ࡣ࡟ᅗ 2(a)࡞࠺ࡼࡢ㓄⨨࡛ ᐃࠋ࠺⾜ࢆ㏆᥋ㄏ㟁య

ࢺࢵ࣌ࡓࡗධࡢỈ㐨Ỉ࡟ࡵࡓࡿࡍㄆ☜ࢆᛶ⪏ࡿࡍᑐ࡟

ࢆࣝࢺ࣎ 10mm 㞳ࡓࢀ఩⨨ࡢࡑࠊࡁ⨨࡟᭷↓ࡿࡼ࡟≉

ᛶẚ㍑ࡢࡑࠋ࠺⾜ࢆ㝿ࡢࣝࢺ࣎ࢺࢵ࣌ࡓ࠸⏝࡟ᑍἲࡣ

ᅗ 3 ࡞࠺ࡼࡍ♧࡟ 2 MHࠋࡿ࠶࡛ࡢࡶࡢࢬ࢖ࢧࣝࢺࢵࣜ
㹸ྎࡢ࿘Ἴᩘ࡛ࡣỈ㐨Ỉࡢẚㄏ㟁⋡ࡣ ࡣ⋠ᑟ㟁ࠊ80

0.01-0.02S/m ࡿ࠶࡛ ࡿ࠶ᦆኻㄏ㟁య࡛ࡾࡼ࡟ࢀࡇࠋ[3]

Ỉࡿࡼ࡟ඹ᣺ჾࡢ࡬ᙳ㡪ࢆ ᐃ࡞ࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍ

࣮ࣝࡣඹ᣺ჾ࡟࠺ࡼ࠸࡞ࡅཷࢆᙳ㡪ࡿࡼ࡟ࣉ࣮ࣝࠊ࠾

ࠋࡿ࠸࡚ࡋ࡟ྜ⤖␯࡚ࡋ㞳࡟༑ศࡽ࠿ࣉ  
 
 
 
 
 

 
(a) ඹ᣺ჾ≉ᛶ ᐃ� � � (b) ࣒ࢸࢫࢩ≉ᛶ ᐃ  

ᅗ 2.  ᐃᵓ㐀ᅗ  
 
 
 
 
 

ᅗ ᑍἲࣝࢺ࣎ࢺࢵ࣌ .3  
 

ḟ࡟⤖ྜಀᩘࢆ ᐃࡿࡍ㝿ࡣ࡟ᅗ 2(b)࡞࠺ࡼࡢ㓄⨨

࡛ᐇ㦂ࠋࡓࡗ⾜ࢆඹ᣺ჾ㛫㊥㞳ࢆኚ᭦࡚ࡋ ᐃࡗ⾜ࢆ

ඹ᣺ࣝ࢖ࢥ㔜୍ࡸඹ᣺ჾࣝࣛ࢖ࣃࢫࣥࣉ࣮࢜ࠊࡾ࠾࡚

ჾ࡛ࣝࣛ࢖ࣃࢫࡣ㠃㛫ࡢ㊥㞳ࡲࡲࡢࡑࢆඹ᣺ჾ㛫㊥㞳

ࣃࢫࡢෆഃࡢ㛫✵ྜ⤖ࡣඹ᣺ჾ࡛ࣝ࢖ࢥ஧㔜ࠋࡿࡍ࡜

ඹ᣺ჾ㛫㊥㞳ࢆ㊥㞳ࡢኈྠࣝࣛ࢖ d  ࠋ࠺⾜ࢆᐃ ࡚ࡋ࡜
࡚ࡗ࡞⾜࡚ࡋ௓ࢆࣉ࣮ࣝࡣᐃ ࡢ࡚࡭ࡍࡣ࡛ࡇࡇ

⥆᥋࡟᥋ᅇ㊰┤ࢆඹ᣺ჾ࡟ᚋࠋࡿࡍ⛠࡜⥆㛫᥋᥋ࡾ࠾

ࡿࡍ↷ẚ㍑ᑐ࡜᥋᥋⥆ἲ┤ࡿࡍ  
 

4. ୍㔜ඹ᣺ჾ୍㔜ඹ᣺ჾ୍㔜ඹ᣺ჾ୍㔜ඹ᣺ჾ  
ඹ᣺ჾࡢసࡿ㟁⏺୰࡟ㄏ㟁యࡀᏑᅾ࡜ࡿࡍඹ᣺࿘

Ἴᩘࡀప࿘Ἴഃࡵࡓࡢࡑࠋ࠺ࡲࡋ࡚ࢀࡎ࡬ඹ᣺ჾࡽ࠿

࡬ప࿘Ἴᩘࡀඹ᣺࿘Ἴᩘࡃࡁ኱࡝࡯࠸ከࡀࢀ㟁⏺₃ࡢ

ኚືࠊࡋタィࡀ࣒ࢸࢫࢩࡓࡋඖືࡢస࿘Ἴᩘࡽ࠿እࢀ

࡟࠺ࡼ࠸࡞ࢀ₃ࡀ⏺㟁࡛ࡇࡑࠋࡿ࠶ࡀᛶ⬟ྍ࠺ࡲࡋ࡚

ࡸቑࢆ࣮ࢠࣝࢿ࢚⏺㟁ࡿ࠼⵳ࡀࢧࣥࢹࣥࢥࠊࡣ࡟ࡿࡍ

ࠋ࠸Ⰻࡤࡏࡸቑࢆᐜ㔞ࢧࣥࢹࣥࢥ࡟ࡵࡓࡍ  
ᅗ 4 ࣥ࢖࡝࡯࠸࡞ᑡࡀᩘࡁᕳࣝ࢖ࢥࣝࣛ࢖ࣃࢫࡽ࠿

ࡓࡘಖ࡟ᐃ୍ࢆඹ᣺࿘Ἴᩘࠊࡾ࡞ࡃࡉᑠࡀࢫࣥࢱࢡࢲ

ඹ᣺ࠊ࡛ࡢࡿ࡞࡜ᚲせࡀᐜ㔞ࢧࣥࢹࣥࢥ࠸ࡁ኱ࡣ࡟ࡵ

ჾࡀㄏ㟁యࡢᙳ㡪ࠋࡿࢀࡽ࠼⪄࡜ࡿ࡞ࡃࡃ࡟ࡅཷࢆ 

ᐃ⤖ᯝࢆぢࠊ࡜ࡿண᝿㏻࡟ࡾᕳࡀᩘࡁᑡ࡝࡯࠸࡞࿘Ἴ

ᩘኚືࡀᑠࡀ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃࡉᅗ 5 ࡞ࠋࡿ࠿ࢃࡽ࠿

ᩘࡁᕳࠊ࠾ 100 ࡣࣝ࢖ࢥࡣ࡛ 2.3MHz ࡛⮬ᕫඹ᣺ࠊࡋ

እ௜ࡅᐜ㔞ࡣ୙せ࡛࣮࢜ࣝࣛ࢖ࣃࢫࣥࣉඹ᣺ჾࠋࡿ࡞࡜ 
 
 
 
 
 
 
 
 
 
ᅗ ࣃࣕ࢟ࡅእ௜࡜ࢫࣥࢱࢡࢲࣥ࢖ᕫ⮬ࡢࣝ࢖ࢥ .4

㛵ಀࡢࢫࣥࢱࢩ  
 
 
 
 
 
 
 
 
 
 
 

ᅗ 5. Ỉࡿࡼ࡟࿘Ἴᩘኚື  

㻝㻙㼘㼍㼥㼑㼞㼑㼐
㼏㼛㼕㼘㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞

(b)(a) 㻞㻙㼘㼍㼥㼑㼞㼑㼐
㼏㼛㼕㼘㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞

(c)㼛㼜㼑㼚㻌㼟㼜㼕㼞㼍㼘
㼞㼑㼟㼛㼚㼍㼠㼛㼞

r

㻝㻙㼘㼍㼥㼑㼞㼑㼐
㼏㼛㼕㼘㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞

(b)(a) 㻞㻙㼘㼍㼥㼑㼞㼑㼐
㼏㼛㼕㼘㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞

(c)㼛㼜㼑㼚㻌㼟㼜㼕㼞㼍㼘
㼞㼑㼟㼛㼚㼍㼠㼛㼞

㻝㻙㼘㼍㼥㼑㼞㼑㼐
㼏㼛㼕㼘㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞

(b)(a) 㻞㻙㼘㼍㼥㼑㼞㼑㼐
㼏㼛㼕㼘㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞

(c)㼛㼜㼑㼚㻌㼟㼜㼕㼞㼍㼘
㼞㼑㼟㼛㼚㼍㼠㼛㼞

r

d

resonator

d

resonator

23cm

9.5cm
10cm

7cm

23cm

9.5cm
10cm

7cm

㻝

㻝㻜

㻝㻜㻜

㻝㻜㻜㻜

㻝㻜㻜㻜㻜

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜 㻢㻜 㻣㻜 㻤㻜 㻥㻜 㻝㻜㻜

㻺㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㻯
㼍㼜
㼍㼏
㼕㼠
㼍㼚
㼏
㼑
㻌㻔
㼜㻲
㻕

㻝

㻝㻜

㻝㻜㻜

㻝㻜㻜㻜

㻵㼚
㼐㼡
㼏
㼠㼍
㼚
㼏
㼑
㻌㻔
䃛
㻴
㻕

㻯㼍㼜㼍㼏㼕㼠㼍㼚㼏㼑

㻵㼚㼐㼡㼏㼠㼍㼚㼏㼑㻌

䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹

㻜

㻡㻜

㻝㻜㻜

㻝㻡㻜

㻞㻜㻜

㻞㻡㻜

㻟㻜㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㼚㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㻲
㼞㼑
㼝㼡
㼑
㼚
㼏
㼥㻌
㼟㼔
㼕㼒
㼠㻌
㻔㼗
㻴
㼦㻕 䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹

resonator

10mm

resonator

10mm
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ᅗ 4 ࡢ LC ࢲ࣮ࣆࣥ࢖ᛶ≉ࡢඹ᣺ჾࡣᖹ᪉᰿ࡢẚࡢ

࡚ࡗࡼ࡟࡜ࡇࡿ࠼ኚࢆᩘࡁᕳࡢࣝ࢖ࢥࠊࢀࡤ࿧࡜ࢫࣥ

ᩘ 100 ಸࡢ⠊ᅖ࡛ኚືࡀ࡜ࡇࡿ࠸࡚ࡋศ್ࡢࡇࠋࡿ࠿

ࠊࡾ࠶㔞࡛࡞ᚲせ࡟ࡵࡓࡿࡏࡉྜᩚࢆ㈇Ⲵ࡜ඹ᣺ჾࡣ

ࡿࡁᑐᛂ࡛࡟㈇Ⲵ࡞ࠎᵝࡣ࡜ࡇ࠸ࡁ኱ࡀㄪᩚ⠊ᅖࡢࡇ

ࠋࡿ࠸࡚ࡋ၀♧ࢆ࡜ࡇ  
 
 

 
 
 
 
 
 
 
 
 

ᅗ 6. Ỉࡿࡼ࡟↓㈇Ⲵ Q ຎ໬ࡢ  
 

 
 
 
 
 
 
 
 
 

 
ᅗ 7.↓㈇Ⲵ Q ຎ໬ẚࡢ್  

 
ḟ࡟↓㈇Ⲵ Q ࡳ࡚࡭ㄪࢆ౫Ꮡᛶࡢ࡬ᩘࡁᕳࣝ࢖ࢥࡢ

㈇Ⲵ↓࡝࡯ࡍࡸቑࢆᩘࡁᕳࡤࢀࡼ࡟ᅗ㸴ࠋ࠺ࡼ Q ࡀ್

㧗ࠊࡀࡿ࡞ࡃቑ࡜ࡿࡂࡍࡋࡸ཯࡚ࡗ Q ࠸࡚ࡗࡀୗࡀ್

ࡣࢫࣥࢱࢡࢲࣥ࢖࡚ࡗࡼ࡟ቑຍᩘࡁᕳࡣ⏤⌮ࡢࡑࠋࡿ

⥺᢬ᢠࡾࡼᛴ㏿࡟ቑࡵࡓࡿ࠼ᙜึࡣ Q ࠊࡀࡿࡍቑ኱ࡀ

ᕳᩘࡁቑຍ࡟కࡀ⥺ࣝࣛ࢖ࣃࢫ࠸ᐦ╔ࡋ⥺㛫ࡢ㏆᥋ຠ

ᯝࡀᙳ㡪࡚ࡋ᢬ᢠቑຍࡀ㉳᭱ࠊࡵࡓࡿࡇ㐺࡞ᕳࡀᩘࡁ

Ꮡᅾࡿࡍ஦ࠋࡿ࡞࡟  
᭦࡟ᅗ 6 ࡼ࡟Ỉࡓࡋ᥋㏆࡝࡯ࡿ࠼ቑࡀᩘࡁᕳࠊࡽ࠿

㈇Ⲵ↓ࡿ Q ྲྀࡳㄞࢆ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃࡁ኱ࡀຎ໬ࡢ್

ࣃࢫࣥࣉ࣮࡚࢜ࡋ࡜ᴟ㝈ࡢቑຍᩘࡁᕳࠊࡁ࡛ࡀ࡜ࡇࡿ

࡟ୖ⥺ᘏ㛗ࡢඹ᣺ჾࣝ࢖ࢥ㔜୍ࡣᛶ≉ࡢඹ᣺ჾࣝࣛ࢖

㈇Ⲵ↓ࡶ᭱ࠊ࡚ࡗ࠶ Q ୍ࠋࡿ࠿ࢃࡀ஦࠸ࡋ⃭ࡀపୗࡢ

㔜ࣝ࢖ࢥඹ᣺ჾࡢỈ࡟ᑐࡿࡍ⪏ᛶࠊࡣ࿘Ἴᩘࡢኚື࡜

ྠᵝ࡟ᕳࡢᩘࡁቑຍ࡟క࡚ࡗእ௜ࡅᐜ㔞ࡀῶࡿ⤖ᯝ࡜

㈇Ⲵ↓࡚ࡋ Q ᅗࠊ࡟ࡵࡓࡿ࠸࡚ࡗ࡞ࡃࡁ኱ࡀῶᑡࡢ 7

ඹ᣺ჾ↓㈇Ⲵࡴྵࢆᙳ㡪ࡢỈ࡟࠺ࡼࡢ Q ඹࡢẼ୰✵ࢆ

᣺ჾ↓㈇Ⲵ Q ࡛๭ࠊࡾẚ⋡࡛♧ࠋࡿ࠿ࢃࡃࡼ࡛࡜ࡇࡍ 
➨ 3 ᅗࡣ࡚ࡋ㛵࡟ಀᩘྜ⤖࡟ 8 ࡁᕳࠊࡾ࠾࡚ࡋ♧࡟

ᩘࡁᕳࡣࢀࡇࠋࡿ࠸࡚ࡋቑຍࡀಀᩘྜ⤖࡝࡯࠸ከࡀᩘ

ࡀྜ⤖⏺☢࡟ࡵࡓࡿ࠼ቑࡀࢫࣥࢱࢡࢲࣥ࢖࡜ࡍࡸቑࢆ

ቑຍ࡜ࡿࡍඹࠊ࡟እ௜ࡅᐜ㔞ࡢῶᑡࢀ₃࡚ࡗࡼ࡟㟁⏺

ྜ⤖࡚ࡋ࡜඲యࠊࡵࡓࡿࡍቑຍࡀྜ⤖⏺㟁࡚ࡋቑຍࡀ

ಀᩘࡀቑຍ࣒ࢸࢫࢩࠊࡾࡲࡘࠋࡿࢀࡽ࠼⪄࡜ࡵࡓࡓࡋ

タィ࡛㔜せࡿ࡞࡜⤖ྜಀᩘ k ㈇Ⲵ↓࡜ Q ࿘Ἴᩘኚືࡸ

ࡿࡍ⏝౑ࡣ࡟ᩘࡁᕳ࡛ࡢࡿ࠶࡟㛵ಀࡢࣇ࢜ࢻ࣮ࣞࢺࡣ

┠ⓗ࡟ᛂ᭱ࡓࡌ㐺ⅬࡀᏑᅾࠋࡿ࡞࡟࡜ࡇࡿࡍ  
 
 
 
 
 
 
 
 
 
 

ᅗ 8. ⤖ྜಀᩘ  
 

ᙳࡢㄏ㟁యࡿࡍ㏆᥋ࡣඹ᣺ჾࣝࣛ࢖ࣃࢫࣥࣉ࣮࢜

㡪࡟ࡵࡓ࠸ࡍࡸࡅཷࢆඹ᣺࿘Ἴᩘࠊ↓㈇Ⲵ Q ࡀኚືࡢ

኱࠺࠸࡜࠸ࡁḞⅬࢆᣢࠊࡀࡘ☢Ẽ⤖ྜ /㟁Ẽ⤖ྜࡢ༠ㄪ

స⏝࡚ࡗࡼ࡟⤖ྜಀᩘࡀᅗ 1 ࡢ 3 ඹ᣺ჾࡢ୰࡛᭱኱࡛

࡜ࡇࡁ࡭ࡿࡍ➹≉࡟᭦ࠋࡿ࠸࡚ࡗᣢࢆ㛗≉࠺࠸࡜ࡿ࠶

࠸࡚ࢀࡽ࠼⵳࡟඲࡚ඹ᣺ჾ㏆ഐࡀ࣮ࢠࣝࢿ࢚⏺㟁ࠊࡣ

⏝ບ᣺ࡢࢱ࣮ࣆࣜࢡࢫ࢕ࢹࡓࡋ㛤Ⓨࡢࠎᡃࠊ࡟ࡵࡓࡿ

ࡿ࠶Ⅼ࡛࠺࠸࡜ࡿ࠶㐺࡛᭱࡟ࡢࡿ࠸⏝࡚ࡋ࡜ ࠋ[4]  
 

5. ஧㔜ඹ᣺ჾ஧㔜ඹ᣺ჾ஧㔜ඹ᣺ჾ஧㔜ඹ᣺ჾ  
஧㔜ࣝ࢖ࢥඹ᣺ჾ୍ࡀ㔜ࣝ࢖ࢥඹ᣺ჾࡿ࡞␗࡜Ⅼ

㛢࡟㛫ࣝ࢖ࢥࡢࡘ㸰ࢆ⏺㟁ࡢ࿘㎶ࣝ࢖ࢥࣝࣛ࢖ࣃࢫࡣ

࡜ࡇࡿࡡ㔜ࢆࣝ࢖ࢥࡀࢫࣥࢱࢡࢲࣥ࢖ࠊ࡜ࡇࡿࡵ㎸ࡌ

࡛᭱኱⣙ 3㹼4 ಸ࡟ቑ኱ࡾࡼ࡟ࢀࡑࠋࡿ࠶࡛࡜ࡇࡿࡍඹ

᣺ჾ≉ᛶࠊ࠾࡞ࠋࡿࡍୖྥࡀ࿘Ἴᩘࡢㄪᩚ⏝ࢹࣥࢥ࡟

ࡗ࡞࡟࡜ࡇࡴྵࡶຠᯝࡢࢧࣥࢹࣥࢥ࡛ࡢࡿ࠼ຍࢆࢧࣥ

஧㔜ࠊ࡛ࡇࡑࠋࡿ࠶ࡀᛶ⬟ྍࡿ࡞ࡃࡼࡀ⬟ᛶ࡟ࡽࡉ࡚

ඹ࡟ᵝྠ࡜ඹ᣺ჾࣝ࢖ࢥ㔜୍ࡶ࡚࠸࠾࡟ඹ᣺ჾࣝ࢖ࢥ

᣺࿘ἼᩘࡢᏳᐃᛶࠊ↓㈇Ⲵ Qࠊ⤖ྜಀᩘ᳨ࡢウࡗ⾜ࢆ

᪂࠺࠸࡜㛫㝸ࣝ࢖ࢥࡣ࡟ඹ᣺ჾࣝ࢖ࢥ஧㔜ࡋ࠿ࡋࠋࡓ

ࡶ࡟౫Ꮡᛶࡢ࡬㔞ࡢࡑ࡛ࡢࡿࡍᏑᅾࡀࢱ࣮࣓ࣛࣃ࠸ࡋ

ࠋࡓࡋ┠╔  
ࢫࣥࢱࢡࢲࣥ࢖࡛࡜ࡇࡿࡍኚ᭦ࢆ㛫㝸ࣝ࢖ࢥࠊࡎࡲ

ᅗࢆ࡜ࡇࡿࡍኚ໬ࡀ 9 ࡝࡯ࡿࡅ㏆࡙ࢆࣝ࢖ࢥࠋࡍ♧࡟

ࢥࡢ㸰ᯛࠋࡿ࠿ࢃࡀ࡜ࡇࡃ࠸࡚࠼ቑࡀࢫࣥࢱࢡࢲࣥ࢖

㻜

㻝㻜㻜

㻞㻜㻜

㻟㻜㻜

㻠㻜㻜

㻡㻜㻜

㻢㻜㻜

㻣㻜㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㼚㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㼁
㼚
㼘㼛
㼍
㼐
㼑
㼐
㻌㻽

㻭㼕㼞

㼃㼍㼠㼑㼞

䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹

㻜
㻜㻚㻝
㻜㻚㻞
㻜㻚㻟
㻜㻚㻠
㻜㻚㻡
㻜㻚㻢
㻜㻚㻣
㻜㻚㻤
㻜㻚㻥
㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㼚㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㼁
㼚
㼘㼛
㼍㼐
㼑
㼐㻌
㻽

䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹

㻜

㻜㻚㻜㻡

㻜㻚㻝

㻜㻚㻝㻡

㻜㻚㻞

㻜㻚㻞㻡

㻜㻚㻟

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㼚㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㻯
㼛
㼡
㼜㼕
㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻝㻜㼏㼙

㻞㻜㼏㼙

㻟㻜㼏㼙

㻠㻜㼏㼙

㻡㻜㼏㼙

䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹䜸䞊䝥䞁䝇䝟䜲䝷䝹

-9-



 
  
 

 

ࡿ࠸࡚ࡋᐤ୚࡟ቑ኱ࡢ඲యࡀࢫࣥࢱࢡࢲࣥ࢖ࡢ㛫ࣝ࢖

⮬࠸ࡲࡋ࡚ࢀ₃ࡀ᮰☢࡟እ㒊࡛࡜ࡇࡍ㞳ࢆࣝ࢖ࢥ࡛ࡢ

ᕫࡣࢫࣥࢱࢡࢲࣥ࢖పୗࠋࡿࢀࡽ࠼⪄࡜࠺ࡲࡋ࡚ࡋ  
 
 
 
 
 
 
 
 

 
ᅗ ኚ໬ࢫࣥࢱࢡࢲࣥ࢖ࡿࡼ࡟ࣉࢵࣕࢠࣝ࢖ࢥ .9  

 
 
 
 
 
 
 
 
 

 
ᅗ 10. እ௜ࢫࣥࢱࢩࣃࣕ࢟ࡅኚ໬  

 
ḟ࡟ᐇ㝿࡟⿦Ⲵࢧࣥࢹࣥࢥࡓࡋᐜ㔞ࢱࢡࢲࣥ࢖࡜

ᅗࢆᐜ㔞್ࡁ࡭ࡿࡍ⿦Ⲵࡓࡋ⟭ィࡽ࠿್ࢫࣥ 10 ♧࡟

ࣥ࢖ࣝ࢖ࢥࡀ⥺Ⅼࠊ⿦Ⲵᐜ㔞ࡢᐇ㝿ࡀ⥺ᐇࠋࡿ࠸࡚ࡋ

ࡇࠋࡿ࠶ᐜ㔞࡛ࡁ࡭ࡿࡍ⿦Ⲵࡓࡋ⟭ィࡽ࠿ࢫࣥࢱࢡࢲ

࡟㛫ᐜ㔞್ࣝ࢖ࢥࡀࡴྵࢆ㛫ᐜ㔞⥺ࡀᕪศࡢᐜ㔞್ࡢ

ᑐᛂࠋ࠺ࢁࡔࡿ࡞࡟࡜ࡇ࠺࠸࡜ࡿࡍ  
 
 
 
 
 
 
 
 
 

ᅗ 11. Ỉࡿࡼ࡟࿘Ἴᩘኚື  
 

࿘Ἴᩘኚື୍ࡣ㔜ࣝ࢖ࢥඹ᣺ჾྠ࡜ᵝ࡟ᕳࡀᩘࡁ

ᑡ࡝࡯࠸࡞పῶ࡛ࠊࡾ࠾࡚ࡁኚື್ࡣ㸯~㸰᱆ῶᑡࡋ

࡜ࡇ࠸Ⰻࡀᛶ≉࡝࡯࠸⊂ࡣ㛫㝸ࣝ࢖ࢥ࡚࠼ຍࠋࡿ࠸࡚

ᅗࡀ 11 ㈇Ⲵ↓ࠋࡿ࠿ࢃࡽ࠿ Q ࡝࡯࠸ከࡀᩘࡁᕳࡣ್

ඖࡢࠎ≉ᛶࡣⰋࠊࡃㄏ㟁యࡿࡼ࡟ຎ໬ࡶഹࡇࡿ࠶࡛࠿

ᅗࡀ࡜ 12 ࢥࡾ࡞␗ࡣ࡜࿘Ἴᩘኚືࡋ࠿ࡋࠋࡿ࠿ࢃࡽ࠿

㈇Ⲵ↓ࡿࡼ࡟ࣉࢵࣕࢠࣝ࢖ Q ࠋࡿࡍᏑᅾࡀ㐺Ⅼ᭱ࡢ್

࡜್ࢫࣥࢱࢡࢲࣥ࢖ࡿࡍᑐ࡟ࣉࢵࣕࢠࣝ࢖ࢥࠊࡣࢀࡇ

㏆᥋ຠᯝࡿࡼ࡟᢬ᢠ್᭱ࡀࢫࣥࣛࣂࡢ㐺ࡶ᭱࡟ࡁ࡜ࡢ

≉ᛶࠋࡿࢀࡽ࠼⪄࡜ࡔࡵࡓࡿ࡞ࡃࡼࡀ  
 

 
 
 
 
 
 
 
 
 

ᅗ 12. ↓㈇Ⲵ Q ຎ໬ࡿࡼ࡟Ỉࡢ  
 

 
 
 
 
 
 
 
 

ᅗ 13. ⤖ྜಀᩘ㸦15 ᕳࡳࡢ㸧  
 

 
 
 
 
 
 
 
 
 

ᅗ 14. ᅇ㊰ࣥࣙࢩ࣮࣑ࣞࣗࢩ⤖ᯝ  
 

ḟ࡟⤖ྜಀᩘࡣ 15 ᕳࢆࡳࡢࢱ࣮ࢹࡢᅗ 13 ࠋࡍ♧࡟

⤖ྜඹ᣺ჾᆺࡢ↓⥺㟁ຊఏ㏦࡛ࡣᇶᮏⓗࣝ࢖ࢥ࡟┤ᚄ

ࡣᵓᡂ࡛ࡢ௒ᅇࡀࡿࡍᙳ㡪࡟ಀᩘྜ⤖ࡶ᭱ࡀ 30cm ࡟

ᅛᐃ୍ࠊࡵࡓࡿ࠸࡚ࡋ㔜ࣝ࢖ࢥඹ᣺ჾྠ࡜ᵝࢲࣥ࢖࡟

ࠋࡓ࠼⪄࡜ࡍ♧ࢆ㝿᭱኱್ࡿ࡞ࡃࡁ኱ࡶ᭱ࡀࢫࣥࢱࢡ

஧㔜ࣝ࢖ࢥඹ᣺ჾ࡛ࣝ࢖ࢥ࠸⊂ࡶ᭱ࡣ㛫㝸࡛ࢡࢲࣥ࢖

♧ࢆ኱್᭱ࡀಀᩘྜ⤖࡛ࡇࡑ࡛ࡢࡿ࡞࡜኱᭱ࡀࢫࣥࢱ

⣙ࡣ࡟ᐇ㝿ࠊࡀࡔࡢࡓࢀࡉண᝿࡜ࡍ 10mm ࡶ᭱࡟㝿ࡢ

㧗ࡢࡇࠊࡓࡲࠋࡓࡋ♧ࢆ್࠸ᵓᡂ࡟㛵ࡣ࡚ࡋᅇ㊰࣑ࢩ

ࢱ࣮ࣞࣗ WIPL-D ᅗࠊᯝ⤖ࡓࡗ⾜ࢆゎᯒ࡚࠸⏝ࢆ 14
ࠋࡓࡋ♧ࢆഴྥࡢᵝྠ࡜ᯝ⤖ࡓࢀࡽᐇ ࡛ᚓ࡟࠺ࡼࡢ

㻜
㻝㻜㻜
㻞㻜㻜
㻟㻜㻜
㻠㻜㻜
㻡㻜㻜
㻢㻜㻜
㻣㻜㻜
㻤㻜㻜
㻥㻜㻜
㻝㻜㻜㻜
㻝㻝㻜㻜

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㻯㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㻯
㼍㼜
㼍㼏
㼕㼠
㼍㼚
㼏
㼑
㻌㻔
㼜㻲
㻕

㻟㻌㼠㼡㼞㼚㼟㻌㻔㻹㻕 㻣㻚㻡㻌㻔㻹㻕 㻝㻡㻌㻔㻹㻕

㻟㻌㻔㻯㻕 㻣㻚㻡㻌㻔㻯㻕 㻝㻡㻌㻔㻯㻕

㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻞㻚㻡
㻟
㻟㻚㻡
㻠
㻠㻚㻡
㻡

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㻯㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㻲
㼞㼑
㼝㼡
㼑
㼚
㼏
㼥㻌
㼟㼔
㼕㼒
㼠㻌
㻔㼗
㻴
㼦㻕

㻝㻡㻌㼠㼡㼞㼚㼟

㻣㻚㻡

㻟

㻜

㻝㻜㻜

㻞㻜㻜

㻟㻜㻜

㻠㻜㻜

㻡㻜㻜

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㻯㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㼁
㼚
㼘㼛
㼍㼐
㼑
㼐㻌
㻽

㻟㼠㼡㼞㼚㼟㼋㻭㼕㼞 㻟㼠㼡㼞㼚㼟㼋㼃㼍㼠㼑㼞
㻣㻚㻡㼠㼡㼞㼚㼟㼋㻭㼕㼞 㻣㻚㻡㼠㼡㼞㼚㼟㼋㼃㼍㼠㼑㼞
㻝㻡㼠㼡㼞㼚㼟㼋㻭㼕㼞 㻝㻡㼠㼡㼞㼚㼟㼋㼃㼍㼠㼑㼞

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㻯㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻝㻜㼏㼙 㻞㻜
㻟㻜 㻠㻜
㻡㻜

Distance between
resonator

Distance between
resonator

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㻯㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㻯
㼛
㼡
㼜㼕
㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻝㻜㻌㼏㼙 㻞㻜㻌㼏㼙

㻟㻜㻌㼏㼙 㻠㻜㻌㼏㼙

㻡㻜㻌㼏㼙

Distance between
resonator

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㻯㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㻯
㼛
㼡
㼜㼕
㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻝㻜㻌㼏㼙 㻞㻜㻌㼏㼙

㻟㻜㻌㼏㼙 㻠㻜㻌㼏㼙

㻡㻜㻌㼏㼙

㻝

㻝㻜

㻝㻜㻜

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㻯㼛㼕㼘㼟㻌㼓㼍㼜㻌㻌㻔㼙㼙㻕

㻵㼚
㼐㼡
㼏
㼠㼍
㼚
㼏
㼑
㻌㻔
䃛
㻴
㻕

㻝㻡㻌㼠㼡㼞㼚㼟

㻣㻚㻡

㻟
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⌧ẁ㝵࡛ࡀ࠸࡞࠸࡚ࡗ࠿ࢃࡣ⏤⌮ࡣ㟁☢⏺ศᕸࡢ࡝࡞

ゎᯒ࡛࡜ࡇ࠺⾜ࢆཎᅉࡀゎ࡛᫂ࠋࡿ࠸࡚࠼⪄࡜ࡢࡶࡿࡁ 
15ࠊ࠾࡞ ᕳ0=ࣉࢵࣕࢠࣝ࢖ࢥࡢmm ࣃࢫࣥࣉ࣮࢜ࡣ

ᅗࡣඹ᣺ჾࡢࡇࠋࡿࡍព࿡ࢆ஧㔜ඹ᣺ჾࣝࣛ࢖ 1(a)ࡢ
ඹ᣺ჾࢆ 2 㔜ࢆࣉࢵࣕࢠࣝ࢖ࢥࡀࡿ࠶࡛ࡢࡶࡓࡋ࡟⊃

㈇Ⲵ↓ࡵࡓࡿ࠸࡚ࡂࡍࡋࡃ Q ࡋࠋ࠸ࡋஈ࡟㨩ຊࡃపࡀ

ࡀࣉࢵࣕࢠࡋ࠿ 5mm ⛬ᗘࡤࢀ࠶ࡶ༑ศ Q ࡿ࡞ࡃ㧗ࡣ

ࡑࡁ࡛⏝฼ࡣࢀࡑ࡜ࡿ࠼⪄ࢆࡉ㧗ࡢ࿘ἼᩘᏳᐃᗘ࡛ࡢ

ࠋࡿ࠶࡛࠺  
 

6. ከ㔜ከ㔜ከ㔜ከ㔜ࣝ࢖ࢥࣝ࢖ࢥࣝ࢖ࢥࣝ࢖ࢥඹ᣺ჾඹ᣺ჾඹ᣺ჾඹ᣺ჾ  
ࣝ࢖ࢥከ㔜ࢆඹ᣺ჾࠊ࡚ࡋ࡜ᘏ㛗ࡢᯝ⤖ࡢ࡛ࡲࢀࡇ

ඹ᣺ჾ࡛࡜ࡇࡿࡍ࡟᭦ࡿ࡞ඹ᣺ჾ≉ᛶ࠿⬟ྍࡀୖྥࡢ

ࡇࡑࠋ࠺ࡼࡋウ᳨࡚ࡗࡼ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ⏺☢㟁ࢆ

ከࢆࣝ࢖ࢥᵓᡂ᪉ἲ࡛ࡢᵝྠ࡜ඹ᣺ჾࣝ࢖ࢥ஧㔜ࠊ࡛

ᩘ㓄⨨࡟ิ┤࡚ࡋ᥋⥆ࠊࡋỈධࣝࢺ࣎ࢺࢵ࣌ࡾ 1 ಶࡢ

ሙྜࢆࣝࢺ࣎ࡣ 1cm 㞳ࡓࡋᡤ࡟㓄⨨2ࠊ ඹࡣሙྜࡢࡘ

᣺ჾࢆᣳࡳ㎸࡟࠺ࡼࡴ㓄⨨࡚ࡋඹ᣺࿘Ἴᩘኚືࢆ

WIPL-D ẚ㍑ࡢຠᯝࡵ㎸ࡌᐜ㔞㛢ࠋࡓࡋゎᯒ࡚ࡗࡼ࡟

ඹ᣺ࣥࣉ࣮࢜࠸࡞ࡋ⿦Ⲵࢆࢧࣥࢹࣥࢥࡅእ௜࡟ࡵࡓࡢ

ჾᵓ㐀࡛ྛࣝ࢖ࢥ㛫㝸ࡣ 1cm ࢆᩘࡁᕳࡢࣝ࢖ࢥࠊࡋ࡜

ከ㔜ࡿࡍ࡟㝿࡟ㄪᩚ࡚ࡋඹ᣺࿘Ἴᩘࢆ 2.3MHz ᅛᐃ࡟

࡚ࡋ࡜┒┠ᑐᩘࢆ㍈⦪ࡣᯝ⤖ࠋࡓ࡭ㄪࢆᙳ㡪ࡢỈ࡚ࡋ

ᗈ⠊ᅖࡢኚ໬ࡀぢ࡚ࡋ࡟࠺ࡼࡿ࠼ᅗ 15  ࠋࡿ࠸࡚ࡋ♧࡟
 
 
 
 
 
 
 
 
 

ᅗ 15.ඹ᣺࿘Ἴᩘࡢ࡬Ỉࡢᙳ㡪  
 
ከ㔜୍࡛࡜ࡇࡿࡍ࡟㔜ࡣࡾࡼ㣕㌍ⓗ࡟Ᏻᐃ໬࡚ࡋ

ぢࡀ࡜ࡇ࠸Ⰻࡀᛶ≉ࡶ᭱ࡀඹ᣺ჾࣝ࢖ࢥ஧㔜ࠊࡀࡿ࠸

2ࠊࡓࡲࠋࡿࢀ࡜࡚ 㔜ࡣࡾࡼ≉ᛶຎ໬ࡀࡿ࠸࡚ࡋࡣወ

ࡣࡾࡼᩘ 4 㔜࡝࡞അᩘᒙࢆࣝ࢖ࢥ㔜ࡓࡡ᪉ࡀ≉ᛶࡀⰋ

࡛ࣝ࢖ࢥഅᩘࡣ࡚ࡋ࡜ᛶ⬟ྍࡀࡿ࠶୙࡛᫂ࡣ⏤⌮ࠋ࠸

ࡎᚲࡣ࡛ࣝ࢖ࢥወᩘࠊࡀࡿࡍᏑᅾࡀࣝ࢖ࢥࡿ࡞࡟ᑐࡣ

ᑐ࡟ࡵࡓࡿ࠶ࡀࣝ࢖ࢥ࠸࡞ࡽ࡞࡟ᐜ㔞㛢ࡌ㎸࠼⾜ࢆࡵ

ࠋࡿࢀࢃᛮ࡜ࡿ࠶ࡀ㒊ศ࠸࡞࠸࡚  
3 㔜௨ୖ࡟ᕳࢆᩘࡁቑࡣ࡜ࡇࡍ࿘ἼᩘᏳᐃᗘ࡟㛵ࡋ

㈇Ⲵ↓ࠊࡀࡿ࠶࡛࠺ࡑࡉ↓ࡣព࿡ࡾࡲ࠶࡚ Q ᕳ⥺㛫ࡣ

㊥㞳ࡀቑ኱࡜ࡢࡶࡿࡍୖྥ࡟ࡵࡓࡿࡍண᝿࡛ࡲࠋࡿࡁ

᪉ྥ୍ྠࡀ⏺☢ࡿసࡢࣝ࢖ࢥྛ࡟ࡶ࡜࡜ቑ኱ࡢᒙᩘࡓ

࡛ࡢࡿࡁᮇᚅ࡛ࡶቑຍࡢಀᩘྜ⤖࡟ࡵࡓࡿࢀࡽ࠼ᥞ࡟

௒ᚋᐇ㦂ࠋ࠸ࡓࡵ࠿☜࡚ࡗࡼ࡟  
 

7. ┤⤖ᅇ㊰≉ᛶ┤⤖ᅇ㊰≉ᛶ┤⤖ᅇ㊰≉ᛶ┤⤖ᅇ㊰≉ᛶ  
ᐇ㝿࡟ WPT ྜ⤖ࣉ࣮ࣝࠊሙྜࡿࡍᵓ⠏ࢆ࣒ࢸࢫࢩ

✵࠸ᗈࡾࡼࠊࡾᔞᙇ࡚࡭ẚ࡟⥆᥋᥋┤ࡣ࡟᫬ࡓ࠸⏝ࢆ

㛫ࡀᚲせࠋࡿ࡞࡜㏫࡟┤⤖ඹ᣺ჾࡢᵓᡂ࡛ࣥࢥࡤࢀ࠶

࠺࠸࡜࠸ࡋ㞴ࡀㄪᩚࡣᅛᐃ࡛ᩘࡁᕳࠊࡀࡿ࡞࡟ࢺࢡࣃ

ḞⅬࡣ⤖┤ࡓࡲࠋࡿࢀࡲ࠺ࡀㄪᩚࡀ㞴ࣉ࣮ࣝࡀ࠸ࡋ⤖

እ㒊࠸㧗ࡶࡾࡼྜ k ࣉ࣮ࣝࠊ࡚ࡋᑐ࡟ࡢࡿࡁᮇᚅ࡛ࡀ

እ㒊࠼࠸ࡣ࡜࠸ࡉᑠࡣ್ࡣ࡛ྜ⤖ k ࡍㄪᩚ࡟ᗈ⠊ᅖࢆ

ࡅศ࠸౑࡚ࡗࡼ࡟ⓗ┠ࡣᛶ≉ࡢ௨ୖࠋࡿࡁ࡛ࡀ࡜ࡇࡿ

≉ࡢ᥋᥋⥆㸦┤⤖㸧┤ࡢඹ᣺ჾྛࠊ࡛ࡢࡿ࠶ࡀᚲせࡿ

ᛶࢆ㛫᥋᥋⥆㸦࣮ࣝࣉ⤖ྜ㸧࡜ࢀࡑࡢẚ㍑ࠋࡓࡋ㡯┠

ඹ᣺ჾ↓㈇Ⲵ࡜ඹ᣺࿘Ἴᩘࡣ Q ࡢ 2 Ⅼ࡛ࠋࡿ࠶  
 

8.1 ୍㔜ࣝ࢖ࢥඹ᣺ჾ  
 ᐃࡓࡗ⾜ࢆ⤖ᯝࠊㄝ᫂࠸࡞ࡁ࡛ࡀ୙᫂࡞Ⅼࡀከࠎ

ணᐃ࡛ࡃ࠸࡚ࡵ㐍ࢆウ᳨࡚ࡋ࡜ㄢ㢟ࡢ௒ᚋࡵࡓࡓࡗ࠶

ࠋࡃ࠾࡚ࡋ♧ࡲࡲࡢࡑࡵࡓࡢ⪄ཧࡣᐃ⤖ᯝ ࠊࡀࡿ࠶

ࡍపୗࡣඹ᣺࿘Ἴᩘ࡜ࡿࡍኚ᭦࡟⤖┤ࡽ࠿ྜ⤖ࣉ࣮ࣝ

ᅗࠋࡿ 16 ࡀኚ໬ࡢࡑ࡝࡯ࡿ࠼ቑࡀᩘࡁᕳ࡟࠺ࡼࡍ♧࡟

኱ࠋࡿ࠸࡚ࡗ࡞ࡃࡁ  
 
 
 
 
 
 
 
 
 

ᅗ ඹ᣺࿘Ἴᩘኚືࡿࡼ࡟⤖┤ .16  
 

↓㈇Ⲵ Q ࡽࡕ࡝ࡢ⤖┤࡜ྜ⤖ࣉ࣮ࣝࠊࡣ࡚࠸ࡘ࡟

ࡿ࡞ࡃࡋ➼ࡵࡓࡿࡁ࡛ ほࡀඹ᣺ჾ≉ᛶࡣㄽୖ⌮ࡶ࡛

ᅗࠊࡀࡓࡋ ண࡜ࡢࡶ 17 ್࠸పࡀ࠺࡯ࡢ⤖┤࡟࠺ࡼࡢ

ᅗ࡜ࡍ⾲࡛⋠ẚࡣࢀࡇࠊࡓࡲࠋࡿ࠸࡚ࡋ♧ࢆ 18 ࠺ࡼࡢ

ࠋࡿ࠿ࢃࡀ࡜ࡇ࠸ࡋ⃭ࡀຎ໬࠸క࡟ࡿ࠼ቑࡀᩘࡁᕳ࡟  
 
 
 
 
 
 
 
 
 

ᅗ ㈇Ⲵ↓ࡿࡼ࡟⤖┤ .17 Q ຎ໬ࡢ  

㻜

㻝㻜㻜

㻞㻜㻜

㻟㻜㻜

㻠㻜㻜

㻡㻜㻜

㻢㻜㻜

㻣㻜㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㻺㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㼁
㼚
㼘㼛
㼍㼐
㼑
㼐㻌
㻽

㻵㼚㼐㼕㼞㼑㼏㼠

㻰㼕㼞㼑㼏㼠

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻝 㻞 㻟 㻠 㻡

㻺㼡㼙㼎㼑㼞㻌㼛㼒㻌㼘㼍㼥㼑㼞㼟

㻲
㼞㼑
㼝㼡
㼑
㼚
㼏
㼥㻌
㼟㼔
㼕㼒
㼠㻌
㻔㻹
㻴
㼦㻕

㻝㻌㼎㼛㼠㼠㼘㼑

㻞㻌㼎㼛㼠㼠㼘㼑㼟

㻙㻝㻜㻜

㻙㻤㻜

㻙㻢㻜

㻙㻠㻜

㻙㻞㻜

㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㻺㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㻲
㼞㼑
㼝㼑
㼚
㼏
㼥㻌
㼟㼔
㼕㼒
㼠㻌
㻔㼗
㻴
㼦㻕
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ᅗ 18. ↓㈇Ⲵ Q ຎ໬ẚࡢ  
 
ᨵၿ⟇ྠࡣ㍈ࢫࣥࣛࣂࣥ࢔ࡀࣝࣈ࣮ࢣᅇ㊰࡛ࡿ࠶

⿦Ⲵࢆࣥࣛࣂ࡟᭦࡚ࡋᅇ㊰໬ࢫࣥࣛࣂࢆඹ᣺ჾࠊ࡛ࡢ

ᢚࢆᛶຎ໬≉࡛࡜ࡇ࠸࡞࠼୚ࢆእ㒊ᙳ㡪࡟ඹ᣺ჾࠊࡋ

ࠊࡋ࠿ࡋࠋࡿࢀࡽ࠼⪄࡜࠿࠸࡞ࡣ࡛ࡢࡿࡁ࡛ࡀ࡜ࡇࡿ࠼

୍㔜ࣝ࢖ࢥඹ᣺ჾࢫࣥࣛࣂࢆᅇ㊰໬࡞ࡁ࡛ࡣ࡜ࡇࡿࡍ

ࠋࡿࢀࢃᛮ࡜࠸ࡋ㞴࡟ᐇ㉁ⓗࡣ࡜ࡇࡿࡍᨵၿࠊࡵࡓ࠸  
 

8.2 ஧㔜ࣝ࢖ࢥඹ᣺ჾ  
ࡓࡁ࡚ࡋ⏝౑࡛ࡲࢀࡇ 3 ᕳࡢࡁඹ᣺ჾࡿࡍ࡟⤖┤ࡣ

እ㒊࡜ k ࡛⬟୙ྍࡀᐃ ࡢ࡝࡞ඹ᣺࿘Ἴᩘࡂࡍࡁ኱ࡀ

࡛ࡢࡓࡗ࠶ 7.5,15 ᕳࡢࡁ⤖ᯝ୍ࠊࡓࡲࠋࡍ♧ࢆࡳࡢ㔜

᥋ࢧࣥࢹࣥࢥࡣඹ᣺ჾࣝ࢖ࢥ஧㔜࠸㐪࡜ඹ᣺ჾࣝ࢖ࢥ

⥆఩⨨ࡢ㐪ࢫࣥࣛࣂࣥ࢔࡜ࢫࣥࣛࣂ࡚ࡗࡼ࠸ᆺࢆ༊ู

♧ࢆ࠸㐪ࡢᛶ≉ࡿࡼ࡟ࢀࡑࠊ࡛ࡢࡿ࠶࡛⬟స〇ྍ࡚ࡋ

ᅗࡣ⥺㓄ࠋࡍ 19 ࠋࡿ࠶࡛ࡾ㏻ࡍ♧࡟  
࿘Ἴᩘኚືࢫࣥࣛࣂࣥ࢔ࠊ࡚࠸ࡘ࡟ᆺ࡛ࡣᅗ 20 ࡟

࡝࡯࠸ከࡀᩘࡁᵝᕳྠ࡜ඹ᣺ჾࣝ࢖ࢥ㔜୍࡟࠺ࡼࡍ♧

኱࡟ࣉࢵࣕࢠࣝ࢖ࢥࠋ࠸ࡁ㛵ࡿ࠶ࡣ࡚ࡋ㛫㝸ࢡ࣮ࣆ࡟

ࡽࡤࡢከᑡࡣᆺ࡛ࢫࣥࣛࣂࠋࡿ࠿ࢃࡀ࡜ࡇࡿࡍᏑᅾࡀ

ࡀࡿ࠶ࡣࡁࡘ 10kHz ௨ෆ࡛ࡢࡓࡗ࠶࡛ࢀࡎࡢᅗ♧࡚ࡋ

㈇Ⲵ↓ࠋ࠸࡞࠸ Q ᅗࡓࡲࡶ 21 ࣛࣂࣥ࢔࡟࠺ࡼࡍ♧࡟

㈇Ⲵ↓ࡓࢀࡽᚓ࡛ྜ⤖ࣉ࣮ࣝࡣ⤖┤ࡢᆺࢫࣥ Q పࡾࡼ

ࣝࡣ࡛⤖┤ࡢᆺࢫࣥࣛࣂࠊࡋ࠿ࡋࠋࡿ࠸࡚ࡋ♧ࢆ್࠸

㈇Ⲵ↓ࡓࡲࠋࡿ࠸࡚ࡋ♧ࢆ್࠸ࡋ➼࡜ྜ⤖ࣉ࣮ Q 㛵࡟

ࠊ࡚ࡋࡑࠋࡿࡍᏑᅾࡀࢡ࣮ࣆ࡟ࣉࢵࣕࢠࣝ࢖ࢥࡶ࡚ࡋ

ᅗ 18 ᵝᅗྠ࡜ 22 ㈇Ⲵ↓࡟࠺ࡼࡢ Q ࠊ࡜ࡿぢࢆ⋠ẚࡢ

ࡿ࡞ࡃᗈࡀࣉࢵࣕࢠࡃከࡀᩘࡁᕳࡣᆺ࡛ࢫࣥࣛࣂࣥ࢔

ࠋ࠸࡞࠸࡚ࡋຎ໬ࡣᆺ࡛ࢫࣥࣛࣂࠊࡀࡿࡍຎ໬࡝࡯  
 
 
 
 
 
 
�ᆺࢫࣥࣛࣂࣥ࢔     �  � � ᆺࢫࣥࣛࣂ  

ᅗ 19. ஧㔜ࣝ࢖ࢥඹ᣺ჾࡢ 2 ᵓᡂἲࡢࡘ  

 
 
 
 
 
 
 
 
 
 
ᅗ ඹ᣺ჾ࿘Ἴᩘኚືࣝ࢖ࢥᆺ஧㔜ࢫࣥࣛࣂࣥ࢔ .20  

 
 

 
 
 
 
 
 
 
 

ᅗ 21. ↓㈇Ⲵ Q ຎ໬ࡿࡼ࡟⤖┤ࡢ  
 

௨ୖࡢ⤖ᯝࢫࣥࣛࣂࣥ࢔ࡽ࠿ᆺ୍࡛ࡣ㔜࡜஧㔜ࢥ

㈇Ⲵ↓࡚ࡗࡼ࡟⤖┤ࡶࡽࡕ࡝ࡣඹ᣺ჾࣝ࢖ Q ࡍຎ໬ࡀ

⏝ࢆࣉ࣮ࣝࡣᆺ࡛ࢫࣥࣛࣂ࡚ࡋᑐ࡟ࢀࡑࠋࡿ࠼ゝ࡜ࡿ

ࡇࡵࡓࡢࡑࠋࡓࡋ♧ࢆᛶ≉ࡢ➼ྠࡰ࡯࡜⥆㛫᥋᥋ࡓ࠸

⏝ࢆࢀࡑࠊࡃ࡞ࡣᚲせࡿ࠸⏝ࢆࣥࣛࣂࡣ࡟ᅇ㊰ࡢࡽࢀ

㈇Ⲵ↓ࢁࡋࡴࡀ࠸࡞ࡽࢃኚࡣ࿘Ἴᩘ≉ᛶࡣ࡟㝿ࡓ࠸ Q
ࠋࡓࡌ⏕ࡀຎ໬ࡢᙳ㡪࡛ከᑡࡢࢫࣟࡢࣥࣛࣂࡣ್  

 
 
 
 
 
 
 
 
 
 

ᅗ 22. ↓㈇Ⲵ Q ຎ໬ẚࡢ  
 

8. 㸱✀ࡢඹ᣺ჾࡢホ౯㸫㸱✀ࡢඹ᣺ჾࡢホ౯㸫㸱✀ࡢඹ᣺ჾࡢホ౯㸫㸱✀ࡢඹ᣺ჾࡢホ౯㸫࡟ࡵ࡜ࡲࡵ࡜ࡲࡵ࡜ࡲࡵ࡜ࡲ௦࡚࠼㸫࡟௦࡚࠼㸫࡟௦࡚࠼㸫࡟௦࡚࠼㸫  
↓⥺㟁ຊఏ㏦ࡿࡅ࠾࡟࣒ࢸࢫࢩఏ㏦≉ᛶࢆୖྥࡢ

┠ᣦ࡚ࡋඹ᣺ჾᵓᡂ᳨ࡢウࡢࡑࠋࡓࡗ⾜ࢆ⤖ᯝࠊẚ㍑

ࡓࡋ 3 ᮃࡀ࡜ࡇࡿࡅศ࠸౑࡚ࡌᛂ࡟ⓗ┠ࡣඹ᣺ჾࡢ✀

ඹ᣺ჾࣝࣛ࢖ࣃࢫࣥࣉ࣮࢜ࠋࡓࡋ㐩࡟ㄽ⤖ࡢ࡜࠸ࡋࡲ

⤖⏺☢ࡀྜ⤖⏺㟁࡛ࡢ࠸࡞࠸࡚ࡋ⿦Ⲵࢆࢧࣥࢹࣥࢥࡣ

㻜

㻜㻚㻝

㻜㻚㻞

㻜㻚㻟

㻜㻚㻠

㻜㻚㻡

㻜㻚㻢

㻜㻚㻣

㻜㻚㻤

㻜㻚㻥

㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㻺㼡㼙㼎㼑㼞㻌㼛㼒㻌㼠㼡㼞㼚㼟

㻾
㼍㼠
㼕㼛

㻜

㻝㻜

㻞㻜

㻟㻜

㻠㻜

㻡㻜

㻢㻜

㻣㻜

㻤㻜

㻥㻜

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㼏㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㻲
㼞㼑
㼝㼡
㼑
㼚
㼏
㼥㻌
㼟㼔
㼕㼒
㼠㻌
㻔㼗
㻴
㼦㻕

㻝㻡㻌㼠㼡㼞㼚㼟

㻣㻚㻡㻌㼠㼡㼞㼚㼟

Port 

Port 

Port 

Port 

㻜㻚㻡

㻜㻚㻡㻡

㻜㻚㻢

㻜㻚㻢㻡

㻜㻚㻣

㻜㻚㻣㻡

㻜㻚㻤

㻜㻚㻤㻡

㻜㻚㻥

㻜㻚㻥㻡

㻝

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㼏㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㼁
㼚
㼘㼛
㼍㼐
㼑
㼐㻌
㻽

㼁㼚㼎㼍㼘㼍㼚㼏㼑㼋㻣㻚㻡㼠㼡㼞㼚㼟

㼁㼚㼎㼍㼘㼍㼚㼏㼑㼋㻝㻡㼠㼡㼞㼚㼟

㻮㼍㼘㼍㼚㼏㼑㼋㻣㻚㻡㼠㼡㼞㼚㼟

㻮㼍㼘㼍㼚㼏㼑㼋㻝㻡㼠㼡㼞㼚㼟

㻜

㻝㻜㻜

㻞㻜㻜

㻟㻜㻜

㻠㻜㻜

㻡㻜㻜

㻢㻜㻜

㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜

㼏㼛㼕㼘㼟㻌㼓㼍㼜㻌㻔㼙㼙㻕

㼁
㼚
㼘㼛
㼍㼐
㼑
㼐㻌
㻽

㻵㼚㼐㼕㼞㼑㼏㼠㼋㻣㻚㻡㼠㼡㼞㼚㼟 㻵㼚㼐㼕㼞㼑㼏㼠㼋㻝㻡㼠㼡㼞㼚㼟

㼁㼚㼎㼍㼘㼍㼚㼏㼑㼋㻣㻚㻡㼠㼡㼞㼚㼟 㼁㼚㼎㼍㼘㼍㼚㼏㼑㼋㻝㻡㼠㼡㼞㼚㼟

㻮㼍㼘㼍㼚㼏㼑㼋㻣㻚㻡㼠㼡㼞㼚㼟 㻮㼍㼘㼍㼚㼏㼑㼋㻝㻡㼠㼡㼞㼚㼟
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ࡀ࠸ࡁ኱ࡶ᭱ࡣಀᩘྜ⤖ࡾࢃຍ࡟ྜ ࡢ࡝࡞ㄏ㟁యࠊ[5]

ࠊᡃࡋ࠿ࡋࠋࡓࡗ࠿ࢃࡀ࡜ࡇ࠸ࡍࡸࡅཷࢆᙳ㡪ࡢ≀␗ ࠎ

࣮ࢠࣝࢿ࢚⏺㟁ࡢ࡝࡞ࢱ࣮ࣆࣜࢡࢫ࢕ࢹࡿ࠸࡚࠼⪄ࡢ

ඹ᣺ჾ࡞᭷ຠ࡟㠀ᖖࡣ࡛࣒ࢸࢫࢩ࡞㔜せࡀྜ⤖ࡿࡼ࡟

ࠋࡿ࠶࡛  
୍㔜ࣝ࢖ࢥඹ᣺ჾࢆࢧࣥࢹࣥࢥࡣ⿦Ⲵࡢࡿ࠸࡚ࡋ

࿘Ἴᩘኚ࡚ࡋᑐ࡟እ஘࡞ㄏ㟁ⓗࡾࡼඹ᣺ჾࣥࣉ࣮࡛࢜

ࡃ࡞ᑡࡀᙳ㡪ࡢᾋ㐟ᐜ㔞ୖࡢࡑࠋࡿ࠸࡚ࡁపῶ࡛ࡀື

ືసࡀᏳᐃ࡛ࡓࡲࠊᐜ㔞ࢆ್ࡢࢱࢡࢲࣥ࢖࡜ኚࡇࡿ࠼

ㄪࡢྜᩚࡢ࡜እ㒊ᅇ㊰ࡸไᚚࡢඹ᣺࿘Ἴᩘ࡚ࡗࡼ࡟࡜

㈇Ⲵ↓ࠋࡿ࠶ᐜ࡛᫆ࡶᩚ Q ࡟㐺ษࢆࢳࢵࣆࡢࣝ࢖ࢥࡣ

ಖ࡚ࡗࡼ࡟࡜ࡇࡘእᙧᑍἲࡇࡿࡍ࡜ࣇ࢜ࢻ࣮ࣞࢺࡢ࡜

ࡶ᭱ࡣඹ᣺ჾࡢࡇ࡚ࡗࡼ࡟ᚩ≉ࡢࡽࢀࡇࠋࡿࡁ࡛ࡀ࡜

ᗈ୍ࡃ⯡ⓗ࡞⏝㏵࡟㐺ࠋࡿ࠸࡚ࡋ  
᭱ᚋ࡟஧㔜ࣝ࢖ࢥඹ᣺ჾࡣㄏ㟁ⓗእ஘࡟ᑐ࡚᭱ࡋ

Ṧ≉ࡢ࡝࡞Ỉ୰⤥㟁ࡸෆど㙾ࣝࢭࣉ࢝ࠊࡾ࠶Ᏻᐃ࡛ࡶ

ࣝ࢖ࢥ࡚ࡗࡼ࡟࡜ࡇࡿ࠶㸰ᒙ࡛ࠋࡿ࠸࡚ࡋ㐺࡟㏵⏝࡞

㈇Ⲵ↓࡛ࡢ࠸㧗ࡾࡼࡀไᚚᛶࡢ㛫㊥㞳⥺ࡢ Q 㧗ࡶ᭱ࢆ

ࡢࡶࡿ࠶ࡣቑ኱ࡢࡉཌࠊ࡟ࡶ࡜࡜ࡿฟ᮶ࡀ࡜ࡇࡿࡍࡃ

ຍ࿡ࡀⓗせ⣲ࣝ࢖ࢥࢻ࢖ࣀࣞࢯ࡚࠼ຍ࡟ࣝࣛ࢖ࣃࢫࡢ

ࡿࢀࡽ࠼ᢚࡀῶᑡࡢಀᩘྜ⤖ࡢ࡬㍈᪉ྥࠊࡵࡓࡿࢀࡉ

฼Ⅼࠋࡿ࠶ࡶ  
࡟ඹ᣺ჾࣝ࢖ࢥከ㔜ࢆࣝ࢖ࢥ஧㔜࡚ࡋ࡜ᘏ㛗ࡢࡑ

ᣑᙇࠊࡶ࡚ࡋㄏ㟁యᙳ㡪ࡢ஧㔜ࣝ࢖ࢥ௨ୖࡢ㍍ῶࢆ⾜

ࡢᕳ⥺㛫㝸ࠊࡋ࠿ࡋࠋࡓࡋ♧ࢆ࡜ࡇ࠸࡞ࡁ࡛ࡣ࡜ࡇ࠺

ᣑ኱ࡿࡼ࡟㏆᥋ຠᯝࡢ㍍ῶࡿ࠼⪄ࢆ࡜ࡇࡿ࠶࡛⬟ྍࡀ

ඹ᣺ჾ↓㈇Ⲵࠊ࡜ Q ⬟ྍࡿࢀࡽᚓࡀୖྥࡢಀᩘྜ⤖ࡸ

ᛶࠋࡿ࠼⪄࡜ࡿ࠶ࡣ  
᥋᥋┤ࢆ࣒ࢸࢫࢩࡿ࠸࡚ࢀࡉ㛫᥋᥋⥆࡛タィࠊࡓࡲ

❧ᙺ࡟⡆⣲໬ࡢᅇ㊰ࡣ࡜ࡇࡿ࠼᥮ࡁ⨨࡟࣒ࢸࢫࢩࡢ⥆

࡞ࡣᐜ࡛᫆ࡣࡢ࠺⾜࡟ඹ᣺ჾ࡛ᐇ㝿ࣝ࢖ࢥ㔜୍ࠊࡀࡘ

ࢆᖹ⾮ᆺᵓᡂἲࡣඹ᣺ჾ࡛ࣝ࢖ࢥ஧㔜ࠊࡋ♧ࢆ࡜ࡇ࠸

᥇⏝࡛࡜ࡇࡿࡍ≉ᛶࡢຎ໬ࡁ࡛࡟࠺ࡼ࠸࡞࡝ࢇ࡜࡯ࡀ

Ⰻࡀᛶ≉࡛ࡋ࡞ࣥࣛࣂࡐ࡞ࠊࡋ࠿ࡋࠋࡓࡋ♧ࢆ࡜ࡇࡿ

ࠋ࠸࡞ࡣ࡛࠿ࡽᅾ᫂⌧ࡣ⏤⌮࠿ࡢ࠸  
௒ᚋࡣ㟁☢⏺ゎᯒ࡚࠸⏝ࢆ࡝࡞ࢺࣇࢯཎᅉ୙᫂࡞

Ⅼࡢゎ᫂ࡸඹ᣺ჾ≉ᛶࢆୖྥࡢ┠ᣦ᳨࡚ࡋウࢆ㐍࡚ࡵ

ࠋࡃ࠸  
 

ᩥᩥᩥᩥ    ⊩⊩⊩⊩  
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