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ᖹᡂ㸰㸯ᖺ㸴᭶㸰㸰᪥⌧ᅾ 

 

 

 

 

 

 

 
 
 
 
 
 

 

◊✲ᡂᯝࡢᴫせ㸸⏺㠃ᏑᅾࡿࡍศᏊࡢࡽศᏊືࢆ㑅ᢥⓗぢࡿࡁ࡛ࡢࡇࡿ࿘ἼⓎ⏕

(SFG)ศගἲࢆᨵⰋࠊࡋ ᐃ࡛ࡿࡁ㉥እ㡿ᇦࢆ㛗Ἴ㛗㡿ᇦᗈྍࡽࡉࠊࡆどගࢆἼ㛗ྍኚࡍ

࠼ᤊࢆศᏊືࡿࡍᏑᅾ㛗Ἴ㛗㡿ᇦࠋࡓࡋᣦ┠ࢆ㛤Ⓨࡢ᪂つ⏺㠃ィ ἲ࡞㧗ឤᗘࠊ࡛ࡇࡿ

ࠊࡋࡽ᫂ࢆᣲືࡢศᏊ࡞ከᙬࡿࡅ࠾㠃⏺ࠊࡵࡌࡣࢆᾮయࣥ࢜ࡸ㓟Ỉ⁐ᾮ⾲㠃◲࡛ࡇࡿ

᭷ᶵࡸࣈ࣮ࣗࢳࣀࢼ࣮࡛ࣥ࣎࢝ࡇࡿࡍᐃ ࡚࠼ኚࢆどගྍࡓࡲ EL 㟁Ꮚ࡞ⓗ␗≉ࡢ㠃࡛⏺ࡢ

ᣲືࡢほᐹᡂຌࠋࡓࡋ 

 

㢠 
                               㸦㔠㢠༢㸸㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

2006 ᖺᗘ 1,500,000 0 1,500,000 

2007 ᖺᗘ 1,200,000 360,000 1,560,000 

2008 ᖺᗘ 700,000 210,000 910,000 

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 3,400,000 570,000 3,970,000 

 
 

◊✲ศ㔝㸸Ꮫ 

 ศ⛉࣭⣽┠㸸ᇶ♏Ꮫ࣭≀⌮Ꮫࡢ㈝◊⛉

 㠀⥺ᙧศගࠊ㸸⾲㠃࣭⏺㠃ࢻ࣮࣮࣡࢟

 
㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 

⏺㠃ᏑᅾࡿࡍศᏊ✀⏤᮶ࡢື࣮ࣔࢻ
࿘ἼⓎ⏕(SFG)ศගἲࡿࡍฟ᳨㧗ឤᗘࢆ
Ἴ㛗ࡀࡃከࡢࡑࠊࡣ✲◊ࡢ࡛ࡲࢀࡇࡓ࠸⏝ࢆ
ྍኚࡢ㉥እ࣮ࣞࠊ࣮ࢨᅛᐃἼ㛗ྍࡢどගࢆ
ࡢ࣮ࢨ࣮ࣞࡿ࠸⏝ࡣࢀࡇࠋࡿ࠶࡛✲◊ࡓ࠸⏝
ไ⣙ྍࡾࡼどගࡢἼ㛗㑅ᢥᛶஈࡓ࠸ࡋ
ࡿࡍኚྍࢆ᪉࡛ྍどගἼ㛗୍ࠊࡀࡿ࠶࡛ࡵ
ࡿࡇ㉳࡛ࡇ 2㔜ඹ㬆 SFGࡢ࡚࠸ࡘሗ࿌ࡣ
࡚ࡗࡲሗ࿌ࡢࣉ࣮ࣝࢢࡓࢀࡽ㝈ࡃࡈ
࡚ࢀࡉ༑ศ⌮ゎࡶㄽⓗ⌮ࡶᐇ㦂ⓗࠊࡾ࠾
㉥እἼࡿ࠸⏝ᐃ ࡓࡲࠋ࠸㞴࠸ゝࡣࡿ࠸
㛗ࡶ CHࠊOH ఙ⦰㡿ᇦࠊC=O ఙ⦰㡿ᇦ࡞

ᚲせࡵࡓࡿࡍ᥎ᐃࢆศᏊᵓ㐀ࠊࢀࡉ㝈ᐃ
ἣ≦࠸㞴࠸ゝࡣࡿ࠸࡚ࡋ⨶⥙ࢆἼ㛗ᇦ࡞
 ࠋࡓࡗ࠶࡛

 

㸰㸬◊✲ࡢ┠ⓗ 
 ᮏ◊✲࡛࡚ࡗࡼ࣮ࢨ࣮ࣞࡿ࠸⏝ࠊࡣỴࡲ
࠺ࡲࡋ࡚ࡗ SFG ศගྍࡢどගἼ㛗࡚࠸ࡘ
ගࢡࢵࣜࢺ࣓ࣛࣃⓎࢆ⏝࡚ࡋἼ㛗ྍኚ
ࠊࡋ⣸እࡽ㏆㉥እࡢᖜᗈ࠸ບ㉳ගࡾྲྀࢆ
ฟࡢࡇࠋࡍᖜᗈࡃἼ㛗ྍኚࡓࡋບ㉳ගࢆ
SFG ศගࠊ࡛ࡇࡿ࠸⏝⏺㠃Ꮡᅾࡿࡍศ
Ꮚࡢ㟁Ꮚບ㉳ືບ㉳ࡢ୧᪉ྠࢆ㉳
ࡍࡇ 2 㔜ඹ㬆 SFG ࡞⬟ྍࡀᐃ ࡢ 2 Ⰽྍኚ

◊✲✀┠㸸ᇶ┙◊✲㸦C㸧 

◊✲ᮇ㛫㸸2006㹼2008 

ㄢ㢟␒ྕ㸸18550025 

◊✲ㄢ㢟 㸦ྡᩥ㸧࣡  ᒎ㛤ࡢ⾡ᴟ㝈⏺㠃ィ ᢏ㛤Ⓨࡢ⨨㸰Ⰽྍኚ㹑㹄㹅ศගࢪࣥࣞࢻ

  

◊✲ㄢ㢟ྡ㸦ⱥᩥ㸧 Development of the two-color sum-frequency generation spectrometer 

with wide range wavelength tunability. 

◊✲௦⾲⪅ 

ᐑ๓ Ꮥ⾜(MIYAMAE TAKAYUKI) 

⊂❧⾜ᨻἲே⏘ᴗᢏ⾡⥲ྜ◊✲ᡤ࣭࣮ࢪࣟࣀࢡࢸࣀࢼ◊✲㒊㛛࣭◊✲ဨ 

 ◊✲⪅␒ྕ㸸80358134 

 



 

 

SFG ศග⨨ࡓ࠸⏝ࢆࢀࡇ᪂つィ ᡭἲ
㉥እἼ࡞⬟ᐃྍ ࠊྠࠋࡍᣦ┠ࢆ㛤Ⓨࡢ
㛗㡿ᇦࢆ 1000cm

-1 ⛬ᗘ࡛ࡲఙ㛗ࠊࡋศᏊࡢ
㦵᱁ືࢆᤊ࡛ࡇࡿ࠼⏺㠃Ꮡᅾࡿࡍศ
Ꮚ✀ࡾࡼࡢヲ⣽࡞ほ ࡍ࠺ࡼࡋ⬟ྍࢆ
 ࠋࡿ࠶࡛ࡢࡶࡿ

 

㸱㸬◊✲ࡢ᪉ἲ 
(1) ◊✲௦⾲⪅ࡀᡤ᭷ࡿࡍ SFG ศග⨨ู
㏵タ⨨ࡓࡋගࢡࢵࣜࢺ࣓ࣛࣃⓎ/ቑᖜ⨨ࠊ
ཬࡧ⣸እගⓎ⏕ࡢࡵࡓࡢ 2 ಸἼⓎ⏕⨨ྲྀࢆ
⣸እ࣭ྍど࣭㏆㉥እ㡿ᇦ࡛Ἴ㛗ྍኚࠊࡅࡾ
ࢆගᏛㄪᩚࡢࡵࡓࡍฟࡾసࢆග࣮ࢨ࣮ࣞࡢ
ບ㉳ࡢ㏆㉥እ㡿ᇦ࡛Ἴ㛗ྍኚࡽ⣸እࠊ࠸⾜
⏝ග※ࢆᵓ⠏ࠋྜࡿࡍ ࡚ࡏࢃ 2 Ⰽྍኚ SFG ィ
⏝Ἴ㛗▷ࡧࡼ࠾Ἴ㛗⏝᳨ฟ⣔▷ࡢࡵࡓࡢ 
ࣇග㝖ཤ⏝ගᏛ㏞ࠊഛᩚࡢࢢࣥࢸ࣮ࣞࢢ
2ࠊ࠸⾜ࢆ⨨㓄ࡢ࣮ࢱࣝ Ⰽྍኚ SFG  ᐃྍࢆ
 ࠋࡿࡍ⬟

(2) ᪤Ꮡࡢ SFG ศග⨨ࡢ㉥እⓎ⏕⨨ࡢග
Ꮫ㓄⨨ࢆぢ┤4000ࠊࡋ㹼1000cm

-1 㐃⥆ⓗ࡛ࡲ
⬟ྍࡀࡇࡿࡍ⏕Ⓨࢆ㉥እගࡢἼ㛗ྍኚ
  ࠋ࠺⾜ࢆ⨨㓄ࡢගᏛ⣔࠺ࡼ࡞

(3) ୖグ 2 Ⰽྍኚ SFG ศග⨨ྍࠊ࡚࠸⏝ࢆ
ど࣭⣸እᇦ࡛྾ࢆ᭷ࡿࡍᶵ⬟ᛶ᭷ᶵᮦᩱ
࡚࠸ࡘ 2 Ⰽྍኚ SFG  ᐃࡢࡑࠊ࠸⾜ࢆ 2 㔜ඹ
㬆ຠᯝ᳨ࡢド⏺㠃ࡢᵓ㐀ゎᯒࠋ࠺⾜ࢆ 

 

㸲㸬◊✲ᡂᯝ 

(1) ㉥እἼ㛗ࡢపືᩘ㡿ᇦࡢఙ㛗 

㉥እࡢ ᐃྍ⬟㡿ᇦࢆᣑᙇ1000ࠊࡋcm
-1 ࡛ࡲ

ࡢືᩘ㡿ᇦ࡛࠸ᖜᗈࡢ SFG  ᐃ⬟ྍࢆ
ࡢࡇࠋࡓࡋ SFG  ᐃ⨨ࠊ࡚࠸⏝ࢆഃ㙐ᵓ㐀
ඹࢡࢵࣟࣈỈ⁐ᛶ̿Ỉᛶࡢࠎ✀ࡓ࠼ኚࢆ
㔜ྜయࡢ⾲㠃ᵓ㐀ࢆ ᐃࠊࡋᮎ➃ᇶ⨨ࡼ
࠸ࡘ㠃≀ᛶ⾲ࡿࡍ᮶⏤ࢀࡑࠊ㠃ᵓ㐀⾲ࡿ
ឤ ᛶ㧗ศࡓࡲࠋࡓࡗ⾜ࢆウ᳨࡞ᐃ㔞ⓗࡢ࡚
Ꮚ࣏ࣜ ( ࢻ࣑ࣝࣜࢡࣝࣆࣟࣉࢯ ) 

(NIPAAm)⾲㠃ཬࡧỈ୰࡛ࡢ ᗘኚࡿࡼ
⏺㠃࡛ࡢ㧗ศᏊࡢศᏊᵓ㐀ࡢ ᗘᛂ⟅ᛶࢆ
ෆ㒊ᑕ SFG ࡛ほ ࠋࡓࡋᐃ㔞ⓗ࡞ゎᯒ
 ࠊࡋỴᐃࢆ㓄ྥࡢᇶࣝࣆࣟࣉࢯഃ㙐ࡾࡼ
ᗘࡿࡼ⏺㠃ࡢぶỈ̿Ỉࡢᣲືࠊࡀୗ
㝈⮫⏺⁐ᾮ ᗘ௨ୖ࡛ࡢỈᇶࢡࣝࣂࡢ
ࡣ࡛ࡢࡿࢀࡉࡇ㉳ࡁᘬ࡚ࡗࡼࡳ㎸ࡾ₯ࡢ
ࡼ⛬Ỉ-⬺Ỉ㐣ࡢNIPAAm/Ỉ⏺㠃࡛ࠊࡃ࡞
㧗ศᏊ㙐ࡓࡋ㞄᥋࡚ࡋࠊࡾ࠾࡚ࡗࡇ㉳ࡾ
ࡇ㉳ࡁᘬ࡚ࡗࡼỈ⣲⤖ྜᙧᡂࡢศᏊ㛫ࡢ
ࡉࡇ㉳ࡁᘬ࡚ࡗࡼᵓ㐀ኚࡢ㙐ࡿࢀࡉ
ࣥࣞࢻ࣡ࡓࡲࠋࡓࡵṆࡁ✺ࢆࡇࡿ࠸࡚ࢀ
1200㹼1000cmࠊࡋ⏝ࢆ㉥እ㡿ᇦࡓࡋࢪ

-1

ࡢపືᩘ㡿ᇦࡢ SFG  ᐃࢆヨࠋࡓࡳᑐ㇟
ྲྀࢆᛶᾮయࣥ࢜ࡿ࠶ᖖ ࡛ᾮయ࡛ࡣ࡚ࡋ
TFSI[BMIM]ࠊOTf[BMIM]ࠊࡆୖࡾ ࣝࠊࡸ
ࡢᛶᾮయࣥ࢜ࡢࠎ✀ࡓ࠼ኚࢆ㙐㛗ࣝ࢟
CF3ࠊ࡚࠸ࡘ㠃ᵓ㐀⾲ࡢ✀ࣥ࢜ࢽ ఙ⦰
ື SO3 ఙ⦰ືࠊSO2 ఙ⦰ືࡢᣲືࢆ

ゎᯒ࡞␗≉ࡢࡑࠊࡋ⾲㠃ᵓ㐀ࢆ᫂ࠋࡓࡋࡽ
࡚ࢀࡉᥦၐࡀᵓ㐀ࡢࡘᗄ࡛ࡲࢀࡇࡽࡉ
᮶⏤ࣥ࢜㔜◲㓟ࠊ࡚࠸ࡘ㓟Ỉ⁐ᾮ◲ࡓ࠸
SO2ఙ⦰ࡢ㓟ศᏊ⏤᮶◲S=Oఙ⦰ືࡢ
㓟➨୍ゎࡢ㠃࡛⾲ࠊࡋᡂຌ࡚ࡵึᐃ ࡢື
㞳⃰࠸ࡋ➼ࡰࡣࢡࣝࣂࡣᗘ࡛㉳࡚ࡗࡇ
ࡇࡿ࡞␗ࡃࡣࢡࣝࣂࡣ㓄ྥࡢࡑࠊࡀࡿ࠸
ࠊࡣ࡚࠸ࡘᯝ⤖ࡢࡽࢀࡇࠋࡓࡋࡽ᫂ࢆ
2006 ᖺ 9 ᭶࣓࢝ࣜࡢᏛ࡛ࡢᣍᚅㅮ₇ࠊ
2006 ᖺ 12 ᭶ࡢศᏊ◊◊✲࡛ࡢᣍᚅㅮ₇࡞
ࡢ㓟Ỉ⁐ᾮ◲ࡓࡲࠋࡓࡗ⾜ࢆ⾲Ⓨ࡛ SFG ࡢ
⤖ᯝࡣ Phys. Chem. Chem. Phys.ㄅୖⓎ⾲ࠊࡋ
Cover article  Hot article ࡉࠊࢀࡤ㑅ྠ
◊⥲⏘ࠕᗈሗㄅࡢ◊⥲⏘ࡽ TODAYࠖࡶ
⤂ࡢࡑࠊ࡞ࡿࢀࡉᡂᯝࡣᅜෆእ࡛㧗ࡃホ
౯ࠋࡿ࠸࡚ࢀࡉ 

(2)ྍどගࢆἼ㛗ྍኚࡓࡋ 2 Ⰽྍኚ SFG ศ
ග⨨ࡢ㛤Ⓨ 

SFG ィ ⨨⏝ࡿࡍບ㉳⏝Ἴ㛗ྍኚྍ
どගࡢග※࡚ࡋ⏝ࠊࡿ࠸࡚ࡋගࢺ࣓ࣛࣃ
ࠊࡏࡉୖྥࢆ⋠Ⓨຠࡢ⨨Ⓨ/ቑᖜࢡࢵࣜ
2 ಸἼⓎ⏕⨨ࢆ⏝࡛ࡇࡿࡍἼ㛗ྍኚ㡿
ᇦࢆ⣸እ㡿ᇦ࡛ࡲບ㉳ගࢆఙᙇࡇࡿࡏࡉ
ࠕࡣ࡚࠸ࡘ࣒ࢸࢫࢩᮏࠋࡓࡗ࡞⬟ྍࡀ
࿘ἼⓎ⏕ศග⨨ཬࢆࢀࡑࡧ⏝ࡓࡋ⏺㠃
࡚ࡋືศගἲࠖࡢ 2008 ᖺᗘ≉チฟ㢪
ࡓࡋ㛤Ⓨࡢࡇࠋࡓࡗ⾜ࢆ 2 Ⰽྍኚ SFG ⨨ࢆ
ࡢࣈ࣮ࣗࢳࣀࢼ࣮ࣥ࣎࢝༢ᒙ࡚࠸⏝ SFG  
ᐃᡂຌࠋࡓࡋㄏ㟁యᇶᯈୖ࡛ࡣ༢ᒙ࣮࣎࢝
ࡢࡽࣈ࣮ࣗࢳࣀࢼࣥ SFG ࡃࡣࣝࢼࢢࢩ
ほ ࠊࡀ࠸࡞ࢀࡉ㔠ᒓᇶᯈୖ࡛࣮ࣗࢳࣀࢼࡣ
ࡢᵓ㐀⏤᮶ࢺࣇࣛࢢ࡞ᚩⓗ≉ࣈ SFG

࣮࢝༢ᒙࡣࢀࡇࠊࢀࡉ ほ░᫂ࡀࣝࢼࢢࢩ
㠃㟁⏺ࡿࡅ࠾㔠ᒓ⏺㠃/ࣈ࣮ࣗࢳࣀࢼࣥ࣎
Ⲵ⛣ືస⏝ࡾࡼ G-ࡢࢻࣥࣂᵓ㐀ࡀ SFG ࡛
ほ ࡛ࢆࡇࡿࡁ᫂ࡽࡉࠊࡋࡽ 2 Ⰽྍ
ኚ SFG SFGࠊࡾࡼ ࡛ほ ࡿ࠸࡚ࢀࡉ G-ࣂ
ᑟయ༙ࡽ⛣ගᏛ㑄ࡢࣈ࣮ࣗࢳࣀࢼࡀࢻࣥ
ࡇࡿ࠸࡚ࡋඹ㬆྾ᖏࡢࣈ࣮ࣗࢳࣀࢼ
ᅜ㝿㆟ࠊᅜෆࡣᡂᯝࡢࡇࠋࡓࡵṆࡁ✺ࢆ
 ࠋࡓࡗ⾜ࢆ⾲Ⓨ࡚࠸࠾

㟁Ꮚ㍺㏦ᒙࠊ࡚࠸࠾᭷ᶵEL⣲Ꮚࡓࡲ

 ⏝ ࠸ ࡽ ࢀ ࡿ tris-(8-hydroxyquinoline) 

aluminum (Alq3)㔠ᒓࡢ⏺㠃2ࠊ࡚࠸ࡘ

ⰍྍኚSFGࡢ ᐃࠋࡓࡗ⾜ࢆAlq3ࡢ➨୍྾

ᖏ390ࡣnm㏆ᴟࡀᏑᅾࡀࡿࡍSFGࡢἼ

㛗ࡢࡇࢆ྾ᖏ࡛ࡇࡿࡏࢃྜ᫂░2࡞㔜

ඹ㬆ຠᯝࢆ☜ㄆ࡛ࡿ࠸⏝ࠋࡓࡁ㔠ᒓࡢ✀㢮ࢆ

ኚࡢࡇࠊ࡛ࡇࡿ࠼ඹ㬆᮲௳ࡀኚࡇࡿࡍ

ࡢ㠃⏺ࡓࢀࡶᇙࡽࡉࠋࡓࡁㄆ࡛☜࡚ࡵึࢆ

 ᐃࠊ࡚ࡋAlq3ୖ㔠ᒓ⭷ࢆ╔ࡓࡋ≧ែ

࡛2ⰍྍኚSFGࡢ ᐃᡂຌࠋࡓࡋAl/Alq3⏺㠃

ࡃࡁࡣሙྜࡢAlq3/Alࡣࣝࢺࢡ࣌ࢫSFGࡢ

᭷ᶵ㔠ᒓࡢ㠃࡛⏺ࡓࢀࡶᇙࠊࡾ࠾࡚ࡗ࡞␗

ࠋࡿ࠸࡚ࡋ၀♧ࡃᙉࢆᏑᅾࡢ⏝స┦ࡢ≀

࠾ヨᩱࡓࡋᤄධࢆLiF㛫ࡢAlq3Alࡓࡲ



 

 

࡞ࢀࡽぢࡣࣝࢺࢡ࣌ࢫࡢ࡛ࡲࢀࡑࠊࡣ࡚࠸

ࢻLiࠊࡾ࠾࡚ࢀࡉ ほࡀࢡ࣮ࣆ࡞ࡓ᪂ࡓࡗ
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