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Abstract Since a coupled-resonator wireless power transfer (WPT) system delivers energy via a coupled resonator system, 
the fluctuations of the resonant frequency of each resonator and the mutual coupling between them deteriorates the quality of 
energy transfer. The causes of those fluctuations are intrusion of alien matters into the transfer space and change of the space 
itself due to movement of the receiver or time lapses. Considering the electromagnetic property of the surrounding material is 
dielectric, one may attain the stable system by taking off the electric energy from the system.  

First, we study the effect of share between the inductance and capacitance of the resonator with the constant resonant 
frequency. It is expected a larger capacitance will reduce the stray electric energy more. Secondly, each coil is separated into 
two to construct an effective capacitor between them. By reducing the distance between each coil, the electric energy around 
the coils decreases. 
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ࡁࡀ࠼ࡲ .1  

ᡃ୍ࡣࠎᐃࡢ㛢ࡓࡌ✵㛫ෆࡁື⏤⮬ࢆᚓࡿᶵჾ

ࡋᣦ┠ࢆ㛤Ⓨࡢ࣒ࢸࢫࢩࡿࡍ㟁⤥ࢫ࡚ࣞࣖ࣡ࡋᑐ

ࢩࡢࡇࠋࡿ࠸࡚ࡗᅗࢆゎỴࡢㄢ㢟ࡿࡍෆᅾࡇࡑࠊ࡚

ࡣᛶ≉ࡿࢀࡉせồ࣒ࢸࢫ  
ձ㧗࠸ఏ㏦ຠ⋡  
ղ✵㛫ⓗ୍ᵝ࡞ఏ㏦≉ᛶ  
ճཷ㟁యࡢ᪉ྥ౫Ꮡ࠸࡞ࡋఏ㏦  
մ」ᩘᶵჾࡢ⤥㟁  

ࡓ᪂ࠊࡀࡿ࠶࡛ࡢࡶ࡞௦⾲ⓗࡀ  
յእࡢᙳ㡪༶ࡕ㏦㟁✵㛫ෆࡢ≀␗ࡢΰධࡸ㏦

㟁✵㛫ࡢࡢࡶࡢࡑኚࡢ࡞⪏ᛶ  
ࡅศࡃࡁࡣእ࡞࠺ࡼࡢグୖࠋ࠸ࡓࡋウ᳨࡛ࡇࡇࢆ

࡚㔠ᒓㄏ㟁యࠊࢀࡽ࠼⪄ࡀࡢࡶࡿࡼ☢ᛶయࡢᏑᅾ

ேࡣලయⓗࠋ࠸Ⰻࡶ࡚ࡋ㝖እࡽࡿ࠶࡛⛥࡚ࡵᴟࡣ

యࡿࡼእࢆᐃ࡚ࡋ㔠ᒓࠊㄏ㟁యࡣ࡛ࡇࡇࡕ࠺ࡢ

ㄏ㟁యࠋࡿࡆୖࡾྲྀࢆࡢࡶࡿࡼ  
ࡉᵓᡂ࡚ࡗࡼඹჾࡢᩘ「ࡿࡍྜ⤖ࡣ࣒ࢸࢫࢩ

ࡢඹჾ㛫ࡧඹ࿘Ἴᩘཬࡢඹჾྛࠊ࡛ࡢࡿ࠸࡚ࢀ

⤖ྜಀᩘࡀእࡢᙳ㡪࠸࡞ࡅཷࢆࡀ⫢せ࡛ࠋࡿ࠶ᦤ

ືἲࡿ࠸࡚࠼⪄ࠊࡤࢀࡼ✵㛫Ꮡᅾࡿࡍ㟁☢⏺ࢆ E0ࠊ

H0 ࠊࡣኚືࡢඹ࿘Ἴᩘࡿࡍ  
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(1) 

ࡿ࠶࡛ ࡿࡍᑐᛂࡣኚືࡢ᪉⤖ྜಀᩘ୍ࠋ[1] 2 ඹࡢࡘ

ჾࡢᅛ᭷࣮ࣔࢻ㟁☢⏺ࢆ E1ࠊH1 ཬࡧ  E2ࠊH2 ࡿࡍ  
 

 
ࡿࡁ࡛ࡀࡇࡍ⾲ ࠋ[3],[2]  

㟁୍➨ࡎࡲࡣᚩ≉ࡿ࠸࡚ࡋඹ㏻⌧⾲ࡢࡽࢀࡇ

⏺㸭☢⏺ࡢຠᯝࡀศ㞳ࡿ࠸࡚ࡋ❧⊃࡚ࢀࡉࠊ➨

Ꮡᅾࡢ⏺㟁ࡣ࡚࠸ࡘຠᯝࡢ⏺㟁ࡤ࠼ /ᖜࡢᙳ

㡪ࠊẚㄏ㟁⋡ࡢኚࡢᙳ㡪❧⊃ࢆホ౯࡛ࡿࡁ࡛࠶

ࡣǼȣ࡛ࡢࡿ࠸࡚ࡋ࠸࡞ࡋᏑᅾࡣᛶయ☢ࡲ࠸ࠋࡿ 0
እ࡛ࡇࡑࠋ࠸ࡼࡤࢀ࠼⪄ࢆࡅࡔ㡯ࡿࡍ㛵⏺㟁ࡾ࠶࡛

ࡢᙳ㡪ࡢୖࢆ➨ࡢ≉ᚩ༶࡚ࡋḟ࡞࠺ࡼࡢ᪉ἲ

ࠋࡿࡍపῶ࡚ࡗࡼ  
(1)✚ศ㡿ᇦ࡚࠸࠾㟁⏺ࢆᴟຊᑠࠋࡿࡍࡃࡉゝ࠸

ࢆ࣮ࢠࣝࢿ࢚㟁Ẽ࡚ࡗࢆࢧࣥࢹࣥࢥࡢࡅእࡤࢀ࠼

ῶࢆ㟁⏺ᙉᗘࡢ㏆ഐࣝࢥࠊࡾࡼࡴ㎸ࡵࡓࡇࡑ

ࠋࡍࡽ  
(2)㟁⏺ࡢ࠸ࡁᡤ࡛ࡣǼȜࢆ 0 ࢀ࠼࠸ゝࠋࡿࡍ

ࡢ≀␗ࡢࡇࡑ࡚ࡗసࢆ㛫✵࠸ࡁࡢ⏺㟁ᒁᡤⓗࡤ

ධࢆ㜵ࠋࡄ  
௨ୗ࡛ࡢࡇࡣࡢࡘ᪉ἲࡢ≀␗ࡿࡼᙳ㡪పῶຠ

ᯝࢆ☜ㄆࡿࡍඹࠊఏ㏦ຠ⋡ࢆᨭ㓄ࡿࡍ↓㈇Ⲵ Q 

ࠋࡿࡍウ᳨ࡶ࡚࠸ࡘຠᯝࡢ  
 

2. ඹჾᵓᡂ  
ࣝࣛࣃࢫࡿ࡞㔜せ࡛ୖ࠺⾜ࢆᵓᡂࡢ࣒ࢸࢫࢩ

ඹჾࡢᵓ㐀࡚࠸ࡘㄝ᫂ࠋࡃ࠾࡚ࡗ⾜ࢆᅇ⏝ࡍ

ᅗࠊ࡚ࡋᵓ㐀ࡿ 1(a)ࡣᇶᮏࣥࢥࣝࢥࣝࣛࣃࢫ

ඹჾ࡛༢୍ࣝࣛࣃࢫࡢ㏻ᖖࡓ࠼ຍิ┤ࢆࢧࣥࢹ

ඹჾࠋࡪ┤ᚄࡣ 30cm ࡣࡓࡲ 3cm ࣝࣛࣃࢫࡢ

ᅗࠋࡿࡍ⏝ࢆࣝࢥ 1(b)ࡣᇶᮏࣝࢥࣝࣛࣃࢫ 2
㛫㝸࡞㐺ᙜࢆࡘ r ࢥࡢඹ㏻ࠊࡋ⥆᥋ิ┤࡚ࡋ㞳ࡅࡔ

ศඹࢆࢀࡇࠋࡿࡏࡉඹ࡚࠼ຍิ┤ࢆࢧࣥࢹࣥ

ჾࠋࡿࡍࡇࡪ(a)ࡢ༢୍ඹჾ㐪ࣝࢥ࠸㛫

ᐜ㔞ࢀࡲ⏕ࡀ㟁⏺ࡢ㛢ࡌ㎸ࡢࡵຠᯝࡀᚓࡿࢀࡽᮇᚅࡀ

ࡣ㝿ࡢ㏦㟁ඹჾࡣ㛫㝸ࠋࡿ࠶ ࡣ㝿ࡢ㟁ඹჾཷࠊ

☜ࡢᙳ㡪ࡢࡵ㎸ࡌ㟁⏺㛢ࡿࡼ࠸㐪ࡢ㛫㝸࡚ࡋ

ㄆࠋ࠺⾜ࢆᅗ 1(c)ࡣ (a)ࡢ༢୍ඹჾࢆ 2 㓄࡚ࡋᑐྥࡘ

༢୍ࢆࢀࡇࠊࡋ⏝࡚ࡋඹჾྜ⤖ࠊࡏࡉྜ⤖ࡋ⨨

እ㒊ࡣ᪉∦࡚ࡗᚑࠋࡿࡍࡇࡪඹჾࣝࣗࢹ

ࠋࡿ࠶ࡀᚩ≉࠺࠸㓄⥺せࡣ᪉ࠊࡀࡿࡍ㟁⤥ࡽ

ࡣ㛫㝸ࡢࣝࢥ 20cm ウ᳨ࡢ⏺☢㟁ࡢ㛫ෆ✵ࡋᅛᐃ

ࡣ㏦ཷ㟁ඹჾࡣᵓᡂ࡛࣒ࢸࢫࢩࡢ㏻ᖖࠋ࠺⾜ࢆ࡞

1 ࢆ㏦㟁ഃࠊࡀࡿ࠶࡛ࡘࡎࡘ 2 ࡇࡴᣳࢆ㛫✵࡚ࡋࡘ

㏦ࠊࡾ࠶ᯝ࡛⤖ࡓࡋᣦ┠ࢆୖྥࡢᵝᛶ୍ࡢ㛫ෆ✵࡛

㟁ඹჾ 2 㟁ඹჾཷࠊࡘ 1 ィࡢࡘ 3 ࢆඹჾࡢࡘ

ࡿ࠶ᡂᯝ࡛ࡢ࡛ࡲࡀࡇࡿࡍ⏝ ᅗࠋ[5],[4] 1(d)ࡣ (c)
ࡢඹჾࣝࣗࢹ༢୍ࡢ 2 ศࡶ୧᪉ࢆඹჾࡢࡘ

ඹჾࡁ⨨ࢆࢀࡇࠊࡾ࠶࡛ࡢࡶࡓ࠼ศࣗࢹ

ࣝඹჾࠋࡿࡍࡇࡪ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 1. ඹჾᵓᡂࡢᴫᛕᅗ  
 

3. ㏦㟁⏝ࣝࣗࢹඹჾ  
ࢆࢀࡇࠋࡿ࠶ࡀ⬟ᶵࡿ࠼ࢆ㟁Ⲵࡣࢧࣥࢹࣥࢥ

ࡀࡇࡿࡵ㎸ࡌ㛢ࢆ⏺㟁ࡿࢀ₃㛫ෆ✵࡛ࡇࡿࡍ⏝

ᮇᚅ࡛ࢆࣝࢥࠊࡓࡲࠋࡿࡁ 2 ྥ┦࡚ࡋศࡘ

ࢥࡶ࡛ࡇࡿࡍศඹჾࢆඹჾࠊࡏࢃྜ࠸

ࣝ㛫㟁⏺ࡀ㛢ࡌ㎸ࠊࡵࡓࡿࢀࡽࡵ㟁⏺ࢆእࡉࡽ₃

㟁ࡾࡼࡀ᪉ࡢࡽࡕࠊࡋࡋࠋࡿࢀࡉᮇᚅࡀຠᯝ࠸࡞

ࡽࢃࡃࡼࡢࡿ࠶ࡀຠᯝࡢࡿ࠼ᢚࢆࢀ㛫₃✵ࡢ⏺

ࠋࡿ࠶ࡀ㒊ศ࠸࡞  
ᐜ㔞ࡅእࡓ࠸⏝ࢆඹჾࣝࣗࢹ༢୍ࠊ࡛ࡇࡑ

ᐜ㔞㸩ࡅእࡓ࠸⏝ࢆඹჾࣝࣗࢹศຠᯝࡿࡼ

ศࣝࢥ㛫ᐜ㔞ࡿࡼຠᯝ᳨ࡢドࡢࡑࠋࡓࡗ⾜ࢆ㝿ࠊ
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⏝ඹჾࡢ᮲௳ࠊ࡚ࡋඹჾࡢ┤ᚄࢆ 30cm ᅛ

ᐃࠊࡋᕳࡢᩘࡁኚ᭦࡚ࡗࡼኚࢫࣥࢱࢡࢲࣥࡓ࠼

ᑐᛂࡢࢧࣥࢹࣥࢥ࡚ࡋᐜ㔞ࢆኚ࡚ࡗࡼࡇࡿ࠼ඹ

࿘Ἴᩘࢆ 1MHz ඹჾࣝࣗࢹࠊ࡚ࡋࡑࠋࡓࡏࢃྜ

⨨㓄ࢆࣝࢺ࣎ࢺࢵ࣌ࡓࢀ࠸ࢆỈ㸦ㄏ㟁య㸧㛫ෆ✵ࡢ

ࡎࡢඹ࿘Ἴᩘࡢ࡛↓᭷ࡢࣝࢺ࣎ࢺࢵ࣌ࠊ࡛ࡇࡿࡍ

ࠋࡓࡗ⾜ࢆㄆ☜ࡢຠᯝࡢࡵ㎸ࡌ㛢ࡢ⏺㟁࡚ࡋㄆ☜ࢆࢀ

⏝ࡢࣝࢺ࣎ࢺࢵ࣌ࡿࡍᑍἲࢆᅗ 2 ࡉ㧗ࡣỈࠊࡋ♧

23cm ࠋࡿ࠸࡚ࢀධࡳࡢ᪉య㒊ศ┤ࡢ࡛ࡲ  

23cm

9cm 10cm

7cm

23cm

9cm 10cm

7cm

 
ᅗ ᑍἲࣝࢺ࣎ࢺࢵ࣌ .2  

 
3-1. እࡅᐜ㔞ࡢຠᯝ  

ࡢ⏺☢㟁ࡢ୰ᚰ㍈ୖ࡛ࡢ㛫ෆ✵ࡢඹჾࣝࣗࢹ

ィ⟬ࢺࣇࢯࣥࣙࢩ࣮࣑ࣞࣗࢩࡣ WIPL-D ࠋࡓࡋ⏝ࢆ

ບࡣ 1W ࡎࡽࡼᩘࡁᕳࡢࣝࢥࠊࡋධຊࢆ㟁ຊࡢ

ᑕಀᩘࡢࡑ S11 ࡶࡘ࠸ࡀ -1dB ࣮ࣝ⏝ບ࠺ࡼࡿ࡞

ࢀࡉὀධඹჾࡀ㟁ຊࡢ㔞ࡌྠࠊࡋㄪᩚࢆࣝࢥࣉ

ࡣඹჾࠊࡓࡲࠋࡓࡋὀព࠺ࡼࡿ z=-10 ࡧࡼ࠾ 10cm
ࡇࡍࡽῶࢆᩘࡁᕳࡢࣝࢥྛࠋࡿ࠸࡚ࡋ⨨タ⨨ࡢ

ᅗࠊ࡛ࡢࡿῶࡀ್ࢫࣥࢱࢡࢲ࡚ࣥࡗࡼ 3 ࡍ♧

ᐜ㔞࡞ࡁࡾࡼࡣࡵࡓࡿࡏࢃྜࢆඹ࿘Ἴᩘ࠺ࡼ

ࠋࡿ࡞ᚲせࡀ  
ඹ࿘Ἴࠊ࡛ࡢࡿ࠶ඹჾ࡛ྜ⤖ࡣඹჾࣝࣗࢹ

അወ࣮ࣔࠊ࡛ࡇࡑࠋࡿࢀศࡘࡢࢻഅወ࣮ࣔࡀᩘ

࡞ࡃ࡞ࡀ⏺୰ᚰ࡛㟁ࡢඹჾ✵㛫ࣝࣗࢹ࡚࠸࠾ࢻ

࡛ࡇࡿࡍ⏝ࢆඹ࿘Ἴᩘ㸧ࡢ᪉࠸㸦పࢻወ࣮ࣔࡿ

ᅗ 4 ࡞ᑡࡀᩘࡁᕳࠊࡣ࡚ࡋᯝ⤖ࠋࡓࢀࡽᚓࡀᯝ⤖ࡢ

ࡘࠋࡿ࠸࡚ࡗ࡞ࡃᙅࡀ㟁⏺ᙉᗘࡢ㛫ෆ✵ඹჾ࠸

㟁Ⲵࡿࢀࡽ࠼࠸ࡁࡀᐜ㔞ࡣࢧࣥࢹࣥࢥࠊࡾࡲ

ࢆᩘࡁᕳࡢࣝࢥࠊ࡛ࡢࡿ࠼ቑࡀ㔞ࡢ 75 ᕳࡽࡁ
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ᅗ ࢫࣥࢱࢡࢲࣥࡿࡼᩘࡁᕳࣝࢥ  .3 Lࠊຍ

ᐜ㔞ࡁࡿࡍ C 㸯MH㹸㸧ࡣኚ㸦ඹ࿘Ἴᩘࡢ  

15 ᕳࡁῶࡍࡽᚑࣝࣗࢹ࡚ࡗඹჾࡢ✵㛫ෆ㟁

ࡀᯝ⤖ࡢࡾ㏻ࡿࢀࡉணࠊࢀࡽ࠼⪄ࡿ࡞ࡃࡉᑠࡀ⏺

ᚓࠊࡋࡋࠋࡓࢀࡽᕳࢆᩘࡁῶ࡚ࡗࡼࡇࡍࡽ☢⏺

࠸࠸Ⰻࡤࡏࡽῶࢆᩘࡁᕳ༢ࠊ࡛ࡢ࠺ࡲࡋ࡚ࡗῶࡶ

ࠋࡿࢀࡽ࠼⪄࠸࡞ࡣ࡛ࡅࢃ࠺  
ᐇ ࡿࡅ࠾ඹჾ㓄⨨ᅗࡣᅗ 5 ࣝࣗࢹࠋࡍ♧

ඹჾࡢ✵㛫ෆࡢ㟁⏺ศᕸࡣ୰ᚰ㍈ୖࡢ㟁⏺ᙉᗘࡀᙉ

ࠊ࡚ࡋ⨨㓄ࡘࢆࣝࢺ࣎ࢺࢵ࡚࣌ࡗἢ୰ᚰ㍈ࠊ࡛ࡢ࠸

Ỉ㸦ㄏ㟁య㸧ࡢ᭷↓࡛ࡢඹ࿘Ἴᩘࢆࢀࡎࡢ ᐃࡿࡍ

ᐃ ࡢࡑࠋࡓࡗ⾜ࢆド᳨ࡢຠᯝࡢࡵ㎸ࡌ㟁⏺㛢࡛ࡇ

⤖ᯝࢆᅗ 6 ࠊࡾࡲࡘ㸦࠸࡞ᑡࡀᩘࡁᕳࠊࡾ࠾࡚ࡋ♧

እࡅᐜ㔞ᡂศࡀ࠸ࡁ㸧ඹ࿘Ἴᩘࡀࢀࡎࡢᑠ
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ᅗ 㟁☢⏺ศᕸࡢඹჾ✵㛫ෆࣝࣗࢹࣝࢢࣥࢩ.4  
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ᅗ 5. ඹჾ㓄⨨ᅗ㸦ୖࡽぢࡓᅗ㸧  
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ᅗ 6. ᐇ ࡿࡼඹ࿘Ἴᩘࢀࡎ  

 
3-2. ศඹჾࡢຠᯝ   

3-1 ⠇ࡢእࡅᐜ㔞ࡢຠᯝ᳨ウࡢ㝿ྠᵝศࢹ

ࠊࡓࡲࠋࡓࡗ⾜ࢆ⟭ィࡢ⏺☢㟁ࡢ㛫ෆ✵ࡢඹჾࣝࣗ

ศඹჾ࡛ࣝࢥࡣ㛫㊥㞳ࢆኚ᭦࡚ࡗࡼࡇࡿࡍ

ࠊ࠸⾜ࢆ⟭ィࡢࢀࡒࢀࡑࠊ࡛ࡢࡿ࠶ࡀኚᐜ㔞್ࡶ

⤖ᯝࢆᅗ ᅗࠊ7 8 ᅗࠊࡋࡔࡓࠋࡓࡋ♧ 7 ࡢ  ᕳᩘࡁኚ

᭦ࡢ㝿ࡣศࣝࢥ㛫㊥㞳ࡣ 2mm ᅗࠊᅛᐃ 8 ศࡢ
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ᅗ 7. ᕳᩘࡁኚ᭦ࡿࡼ✵㛫ෆ㟁☢⏺ศᕸ  
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ᅗ 8. ศࣝࢥ㛫㝸ኚ᭦ࡿࡼ㟁⏺ศᕸ  
 

 ⤖ᯝࠊࡣ༢୍ࣝࣗࢹඹჾࡢ㝿ࡢ㟁☢⏺ࡢഴྥ

ྠᵝ࡛ࠊࡾ࠶ᕳࡀᩘࡁᑡ࠸࡞✵㛫ෆࡢ㟁⏺ᙉᗘࡀ

ᙅࠊࡃ☢⏺ᙉᗘࡓࡲࡶᙅࠊࡋࡋࠋࡿࢃࡀࡇࡿ࡞ࡃ

ศࣝࣗࢹඹჾࡓࡋ㝿ࡀ࠺ࡢࡃࡁ✵㛫ෆࡢ

㟁⏺ࢆῶࡇࡍࡽᡂຌࡀࡇࡿ࠸࡚ࡋ☜ㄆ࡛ࠋࡿࡁ

ࡀ࠺ࡓࡅ㏆࡙ࡾ㝈ࡿࡁ࡛ࡣ㛫㝸ࡢࣝࢥศࠊࡓࡲ

ࡀࡇࡿࡁ࡛ࡀࡇࡿࡍࡃࡁࢆࡵ㎸ࡌ㛢ࡢ⏺㟁ࡾࡼ

ඹ࿘ࡿࡼỈ࡚ࡋド᳨ࡢィ⟬⤖ᯝࡢࡇࠋࡓࡗࢃ

Ἴᩘࡢࢀࡎࡢᐇ ࠊ࠸⾜ࢆ ᐃ㓄⨨ᅗࢆᅗ ࢆᯝ⤖ࠊ9

ᅗ 10 ࠋࡍ♧  
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ᅗ 9. ඹჾ㓄⨨ᅗ㸦ୖࡽぢࡓᅗ㸧  

 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 10. ᐇ ࡿࡼඹ࿘Ἴᩘࢀࡎ  
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࿘Ἴᩘࡀࢀࡎࡢᑠࡀࡇࡿ࡞ࡃࡉ☜ㄆ࡛ࠊࡓࡲࠋࡓࡁ

ศࣝࢥ㛫㊥㞳ࢆᑠࡿࡍࡃࡉᙉࡃῶᑡࡿࡍഴྥ

ࡀࡓࡗ࡞ࡀ⿱వࡿࡍㄆ☜ࡣᐃ࡛ ࡢᅇࠊࢀࡽぢࡀ

ࡀࢀࡎࡢඹ࿘Ἴᩘࡽࡉࠊ࡛ࡇࡿࡅ㏆ࢆࣝࢥ

ᑠࡀࡇࡿ࡞ࡃࡉᮇᚅ࡛ࠋࡿࡁ  
 

3-3 ↓㈇Ⲵ Q 
㈇Ⲵ↓࡛ୖࡿ࠼⪄ࢆタィ࣒ࢸࢫࢩ  Q ࢆ⋠ఏ㏦ຠࡣ್

Ỵᐃ࡛ࡢࡿࡍ㔜せ࡛ࠋࡿ࠶༢୍ࣝࣗࢹඹჾࠊศ

㈇Ⲵ↓࡚࠸ࡘࢀࡒࢀࡑඹჾࣝࣗࢹ Q ࢆᐃ ࡢ್

ᅗࢆᯝ⤖ࡓࡗ⾜ 12 ༢୍ඹჾࡣ࡚ࡋഴྥࠋࡍ♧

ẚࠊศඹჾࡓࡋ㝿ࡀࢫࣥࢱࢡࢲࣥࠊ 2 ಸ

⣙ࡃ࡞ࡣ࡛ࡢࡿ࡞ 4 ಸࡿ࡞ഴྥࢆᅗ 11 グ⾲ࠋࡍ♧

ᶓ㍈ࡣ࡚ࡋ 0 ್࡛ࢫࣥࢱࢡࢲࣥࡢ༢୍ඹჾ࡛ࡀ

ᶓ㍈ࠊࡾ࠶ 25 ศඹࡓࡲࠋࡍ♧ࢆࢫࣥࢱࢩࣃࣕ࢟ࡀ

ჾ࡛ࡣᐇ⥺ࠊࢫࣥࢱࢡࢲࣥࡀⅬ⥺ࢫࣥࢱࢩࣃࣕ࢟ࡀ

ࠋࡿ࠸࡚ࡋ♧ࢆ  
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ ࢫࣥࢱࢡࢲࣥ  .11 Lࠊຍࡁࡿࡍᐜ㔞 C ኚࡢ  
㸦ඹ࿘Ἴᩘࡣ㸯MH㹸㸧  
 
 
 
 
 
 
 
 
 
 
 
 

 
ᅗ 12. ㏦㟁ඹჾ↓㈇Ⲵ Q 

 
↓㈇Ⲵ Q ࢃࡀࡇࡿ࡞ࡃࡼࡀ࠺ࡢศඹჾࡶ್

㈇Ⲵ↓ࠊ࡛ࡇࡍ㞳ࢆศඹჾ㛫㊥㞳ࠊࡓࡲࠋࡓࡗ

Q ᙳࡿࡼ㏆᥋ຠᯝࠊࢀࡽぢࡀࡇࡃ࠸࡚ࡋ᪼ୖࡀ್

㡪ࡀῶࢥࠊࡋࡋࠋࡿࢀࡽ࠼⪄࠸࡞ࡣ࡛ࡵࡓࡓࡗ

ࢫࣥࢱࢡࢲࣥࡘࡎࡋᑡ࡚ࡗᚑࡿࢀ㞳ࡀ㛫㊥㞳ࣝ

ᅗࡀࡢࡿ࠸࡚ࡋῶᑡࡀ್ 11 ࡛ぢࠊ᭱ࢀࡽ ⤊ⓗࡣ༢୍

ඹჾࡢ 2 ಸ⛬ᗘ࠸࡞ࡣ࡛ࡢࡿ࡞ᛮࡘࠋࡿࢀࢃ

ࡀ༢୍ඹჾࡿࡂࡍࡋ㞳ࡶ㛫㊥㞳ࣝࢥศࠊࡾࡲ

ࡅࡔࡿ࠶ࡘኚ࠸࡞ࡽࢃ≧ែࡾ࡞↓㈇Ⲵ Q ࡋ್

㈇Ⲵ↓ࡢ༢୍ඹჾࡣⓗ⤊᭱ࠊࡓࡲࡶ࡚ Q ࢃኚ್

7.5ࠊࢀࡽ࠼⪄ࡿ࡞ࡃ࡞ࡽ ᕳࡢࡁ⤖ᯝ࡛ࠊࡣ༢୍ඹ

ჾࡌྠ≧ែ㏆࡙࠸࡞ࡣ࡛ࡢࡿ࠸࡚࠸ᛮࢃ

ࠋࡿࢀ  
 
3-4 ✵㛫ࡢㄏ㟁⋡ኚ  

ᐇ ࡶ࡚࠸࠾ࣥࣙࢩ࣮࣑ࣞࣗࢩࠊࡃ࡞࡛ࡅࡔศ

ඹჾࡿࡼࡇࡿ࠸⏝ࢆຠᯝࡀᚓࡢࡿࢀࡽィ⟬ࢆ

ᵝྠࡁࡢ⟭㟁☢⏺ィࠊࡣ࡚ࡋ௳᮲ࠋࡓࡗ⾜

WIPL-D ᵝྠࡶ࡚࠸ࡘບἲࠊࡋ⏝ࢆ 1W 㟁ࡢ

ຊࢆධຊࠊࡋᑕಀᩘ S11 ࡶࡘ࠸ࡀ -1dB ບ࠺ࡼࡿ࡞

⏝࣮ࣝࢆࣝࢥࣉㄪᩚࡌྠࠊ࡚ࡋ㔞ࡢ㟁ຊࡀඹჾ

ᚄ┤ࡣඹჾࠋࡓࡋὀព࠺ࡼࡿࢀࡉὀධ 30cm15ࠊ
ᕳࢆࡁ⏝ࠊศࡢࣝࢥ㛫㝸ࡣ 2mm ࢹࠋࡿ࠸࡚ࡋ

ẚㄏ㟁ࠊࡁ⨨ࢆ⟽ࡢㄏ㟁యࡣ㛫ෆ✵ࡢඹჾࣝࣗ

ᅗࢆᯝ⤖ࡓࡋࢆ⟭ィ࡚ࡗ⾜ࢆኚ᭦್ᩘࡢ⋠ 13 ࠋࡍ♧

⤖ᯝࠊࡣ࡚ࡋᐇ ࡢሙྜྠᵝศඹჾ࠺ࡢ

ࡿࡀୖࡀ⋠ẚㄏ㟁ࠊࡃࡉᑠࡀࢀࡎඹ࿘Ἴᩘࡾࡼࡀ

ࠋࡿࢀࡽぢࡀࡇࡃ࠸࡚ࡗ࡞ࡃࡁࡀᕪ࡚ࢀࡘ  
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ᅗ 13. ㄏ㟁⋡ኚ  

 

㸲 .ཷ㟁ඹჾ  
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ᅗ 15. ඹ࿘Ἴᩘࢀࡎ  
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ᅗ 17. ඹ࿘Ἴᩘࢀࡎ  
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ᅗ 18.↓㈇Ⲵ Q 
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ࡵ  ඹ࿘Ἴᩘࡀศ㞳࡛ࡢࡓࡗ࡞ࡋ⤖ྜಀᩘࡢィ⟬

38



 
  
 

 

5cmࠊࡀࡓࡗ࡞ࡁ࡛ࡣ ࡣ᪉ࡢ 0.025 ࡢᛕࠋࡓࡗ࠶࡛

ᅗࡵࡓ 16 ࢀࡎ᭷↓࡛Ἴᙧࡢࣝࢺ࣎ࡾỈධ࠺ࡼࡢ

ࡇ࠸࡞ࢀࡽぢࡀࢀࡑࠊࢁࡇࡓࡋㄆ☜࠸࡞ࡌ⏕ࡀ

⪄ࡢࡶ࠸࡞࠸࡚ࡅཷࢆᙳ㡪ࡿࡼỈࡣಀᩘྜ⤖ࡽ

ࠋࡿࢀࡽ࠼

-90

-80

-70

-60

-50

-40

-30

-20

0.9 0.92 0.94 0.96 0.98 1 1.02 1.04 1.06 1.08 1.1

㻲㼞㼑㼝㼡㼑㼚㼏㼥㻔㻹㻴㼦㻕

㻿
㻞
㻝
㻔㼐
㻮
㻕

㻟㼏㼙㻔㻭㼕㼞㻕

㻟㼏㼙㻔㼃㼍㼠㼑㼞㻕

㻡㼏㼙㻔㻭㼕㼞㻕

㻡㼏㼙㻔㼃㼍㼠㼑㼞㻕

5cm

3cm

-90

-80

-70

-60

-50

-40

-30

-20

0.9 0.92 0.94 0.96 0.98 1 1.02 1.04 1.06 1.08 1.1

㻲㼞㼑㼝㼡㼑㼚㼏㼥㻔㻹㻴㼦㻕

㻿
㻞
㻝
㻔㼐
㻮
㻕

㻟㼏㼙㻔㻭㼕㼞㻕

㻟㼏㼙㻔㼃㼍㼠㼑㼞㻕

㻡㼏㼙㻔㻭㼕㼞㻕

㻡㼏㼙㻔㼃㼍㼠㼑㼞㻕

5cm

3cm

 

ᅗ 19. ⤖ྜಀᩘ ᐃ  
 

6㸬ࡢ࣒ࢸࢫࢩఏ㏦≉ᛶ  
እ㒊࡛ࡇࡿࡍㄪᩚࢆ⨨ࡢࣉ࣮ࣝ k ఏ㏦࡚࠼ኚࢆ

ࡼࡶ᭱ࡀ⋠ఏ㏦ຠࢁࡇࡢᅾ⌧ࠊ࠸⾜ࢆᵓ⠏࣒ࢸࢫࢩ

ᅗࢆᯝ⤖ࡓࡗ࡞ࡃ 20 ᚄ┤ࠋࡍ♧ 3cm 㟁ඹჾཷࡢ

ࡣ࡛ S21(Gain)ࡀ -6.2dB ⣙ࠊࡾ࡞ ࡗ࡞⋠ຠࡢ25%

ᚄ┤ࡽࡉࠋࡿ࠸࡚ 5cm ࡣ࡛⋠ఏ㏦ຠࡣࡢࡶࡢ -2.4dBࠊ

⣙ ࡽぢࡣᙳ㡪ࡿࡼ↓᭷ࡢỈࡶ࡛ࡽࡕࡇࠋࡿ࠶58%࡛

ࠋࡓࡗ࡞ࢀ  

-60

-50

-40

-30

-20

-10

0

0.9 0.92 0.94 0.96 0.98 1 1.02 1.04 1.06 1.08 1.1

㻲㼞㼑㼝㼡㼑㼚㼏㼥㻔㻹㻴㼦㻕

㻳
㼍
㼕㼚
㻌㻔
㼐
㻮
㻕

㻭㼕㼞㻔㻟㼏㼙㻕

㼃㼍㼠㼑㼞㻔㻟㼏㼙㻕

㻭㼕㼞㻔㻡㼏㼙㻕

㼃㼍㼠㼑㼞㻔㻡㼏㼙㻕

5cm

3cm

-60

-50

-40

-30

-20

-10

0

0.9 0.92 0.94 0.96 0.98 1 1.02 1.04 1.06 1.08 1.1

㻲㼞㼑㼝㼡㼑㼚㼏㼥㻔㻹㻴㼦㻕

㻳
㼍
㼕㼚
㻌㻔
㼐
㻮
㻕

㻭㼕㼞㻔㻟㼏㼙㻕

㼃㼍㼠㼑㼞㻔㻟㼏㼙㻕

㻭㼕㼞㻔㻡㼏㼙㻕

㼃㼍㼠㼑㼞㻔㻡㼏㼙㻕

5cm

3cm
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