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≀๰Ⓨࠉᨻἲே⌮໬Ꮫ◊✲ᡤ⾜❧⊃ࡣ࣒࣮ࢳ✲◊ᙜࠉ

ᛶ⛉Ꮫ◊✲࣮ࢱࣥࢭ (RIKEN Center for Emergent Matter 

Science (CEMS)) ࡟ᡤᒓࠋࡍࡲ࠸࡚ࡋCEMS2013ࡣᖺ

4 ᭶࡟Ⓨ㊊ࡓࡋ᪂ࠊ⌮≀ࠊ࡛⧊⤌✲◊࠸ࡋ໬Ꮫ࢚ࣞࠊ

ࡢࢫࢡࢽࣟࢺࢡ 3 ศ㔝ࡀ⪅✲◊ࡢ㞟⤖ࡿࡍ≀ᛶ⛉Ꮫࡢ

◊✲ᣐⅬࠋࡍࡲ࠸࡚ࡗ࡞࡜๰Ⓨࠊࡣ࡜≀㉁ࡀᵓᡂࡿࡍ

ከᩘࡢせ⣲ࡿ࡞ࡽ࠿㞟ྜయࡀಶࡢࠎ⥲࿴ࠊࡎࡽ࡞࡜඲

ࡢከᩘࠋࡍ࡛࡜ࡇࡢ㇟⌧ࡿࡍ⌧ฟ࡚ࡋ࡜ᛶ㉁࠸ࡋ᪂ࡃ

㟁Ꮚࡀᙉ࡛࡜ࡇ࠺ྜࡳ⤡ࡃฟ⌧ࠕࡿࡍᙉ┦㛵㟁Ꮚ≀

⌮ ⌧Ⓨࢆ⬟ᶵ࡞ࡓ᪂࡚ࡗࡼ࡟ᕫ⤌⧊ᵓ㐀⮬ࡢศᏊࠊࠖ

㉸ศᏊᶵ⬟໬Ꮫࠕࡿࡍ ែኚ≦ࡿࡍᨭ㓄ࡀ㔞ᏊຊᏛࠊࠖ

⌧๰Ⓨࡣࠖࢫࢡࢽࣟࢺࢡ㔞Ꮚ᝟ሗ࢚ࣞࠕࡓࡋ⏝฼ࢆᩘ

ࡽࢀࡇࡀ⪅✲◊ࡿ࠼㉸ࢆ200ྡࠋࡍ౛࡛࡞ⓗ␗≉ࡢ㇟

3 ✲◊࡞ࢢࣥࢪࣥࣞࣕࢳ࡟┿ࠊࡋᡤᒓ࡟㒊㛛✲◊ࡢࡘ

ࠋࡍࡲ࠸࡚ࡋ᥎㐍ࢆ

ᡤ࡟㉸ศᏊᶵ⬟໬Ꮫ㒊㛛ࡣ࣒࣮ࢳ✲◊యᕤᏛᮦᩱ⏕ࠉ

ᒓࠊࡋ୺௵◊✲ဨ◊✲ᐊ࡛ࣀࢼ⸩ఀࡿ࠶་ᕤᏛ◊✲ᐊ

௵୺ࡣࣇࢵࢱࢫࠋࡍࡲ࠸࡚ࡗࢃවົ࡛㛵ࡀ࣮ࣂ࣓ࣥࡢ

◊✲ဨ࡛ఀࡿ࠶⸨჆ᾈ࡟࣮ࢲ࣮࣒࣮ࣜࢳຍࠊ࠼㬼⃝ᑛ

つᑓ௵◊✲ဨୖࠊ⏣୍ᶞ◊✲ဨࡢ⪅➹ࠊ 4 ࡗ࡞ࡽ࠿ྡ

࠶⏕኱Ꮫ㝔ࠊ᭩⛎ࠊࣇࢵࢱࢫࣝ࢝ࢽࢡࢸ࡟௚ࠊࡾ࠾࡚

ࠋࡍࡲ࠸࡚ࡗ❧ࡾᡂ࡛࡝࡯10ྡ࡚ࡏࢃ

㠉᪂ⓗ࡚ࡗࡼ࡟๰Ⓨ≀ᛶ⛉Ꮫࠊࡣᶆ┠✲◊ࡢCEMSࠉ

ࡇࡿࡍ⫣㈉࡟ᮍ᮶♫఍ࠊࡋฟࡳ⏕ࢆ⬟ᶵ࣮ࢠࣝࢿ࢚࡞

㟁ຊࢆ⇕ࡸኴ㝧ගࡿ࠶࡛࣮ࢠࣝࢿ࢚⬟ྍ⏕෌ࠋࡍ࡛࡜

ࢿ௦࢚᭰ࡢ໬▼⇞ᩱࡣ㟁⣲Ꮚ⇕ࡸኴ㝧㟁ụࡿࡍኚ᥮࡟

ኚ᥮࣮ࢠࣝࢿ࢚ࠊࡢࡢࡶࡿ࠸࡚ࢀࡉ┠ὀ࡚ࡋ࡜࣮ࢠࣝ

ຠ⋡ࡀୖྥࡢㄢ㢟ࠋࡍࡲ࠸࡚ࡗ࡞࡜⏕యᕤᏛᮦᩱ◊✲

ࢆ࡜ேᕤ⣲Ꮚ࣭ᮦᩱ࡜⣲Ꮚࡿ࡞ࡽ࠿యᡂศ⏕ࡣ࣒࣮ࢳ

」ྜ໬ࠊ࡛࡜ࡇࡿࡍ⎔ቃㄪ࿴ᆺ㧗ຠ⋡࢚࣮ࢠࣝࢿ཰ 

㞟࣭ኚ᥮ࡢࡵࡓࡢ๰Ⓨᮦᩱࡲ࠸࡚ࡗ࡞ࡇ࠾ࢆ✲◊ࡢ 

ࠋࡍ

ࢃࢀࢃࠊ࡟࠺ࡼࡍ⾲ࡀྡ࣒࣮ࢳ࠺࠸࡜యᕤᏛᮦᩱ⏕ࠉ

ࢆᕤᏛⓗᡭἲ࡜⬟ᶵ࡞ࢡ࣮ࢽࣘࡿࡍ᭷ࡀయศᏊ⏕ࡣࢀ

 ☜ࡢ᪉ἲㄽࡢࡾࡃ࡙ࡢࡶ࠸ࡋ᪂ࠊ࡛࡜ࡇࡿࡏࢃྜࡳ⤌

యศᏊ⏕ࠊ࡜❧ �ேᕤศᏊ」ྜᶵ⬟ᛶᮦᩱࡢ㛤Ⓨࢆ┠

ᣦࠋࡍࡲ࠸࡚ࡋලయⓗࠊࡣ࡟㐍໬ศᏊᕤᏛⓗᡭἲࢆ⏝

 ,యศᏊ㸦DNA⏕ࡿࡍྜ⤖࡟ⓗ␗≉࡚ࡋᑐ࡟ᶆⓗࠊ࡚࠸

RNA, ࣌ࢻࢳࣉ➼㸧ࢆேᕤⓗ࡟సࡾฟࠋࡍࡲ࠸࡚ࡋ㐍

໬ศᏊᕤᏛࡣ࡜ᆅ⌫ୖࡢ≀⏕ࡿࡅ࠾࡟㐍໬㸦✺↛ኚ␗

�Ὲử �ቑᖜࡾ⧞ࡢ㏉ࡋ㸧ࢆᐇ㦂ⓗᡭἲ࡚ࡗࡼ࡟▷᫬

㛫࡛ᐇ⌧ࡿࡍᢏ⾡ࠋࡍ࡛࡜ࡇࡢศᏊ㐍໬ᕤᏛⓗᡭἲ࡟ 

࡛ࡀ࡜ࡇࡿࡵ㧗࡟᱁ẁࢆࢻ࣮ࣆࢫࡿ࠿࠿࡟㐍໬࡚ࡗࡼ

ᡤࠊࡃ࡞࡜ࡇࡿࢀࢃࡽ࡜࡟ᅇᛶ୍ࡢ㐍໬≀⏕ࠊࡤࢀࡁ

ᮃࡢ≀㉁ࢆ▷᫬㛫࡛☜ᐇ࡟సࡾฟࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡍ

ᶆⓗ࡚ࡗࡼ࡟ἲ࢖ࣞࣉࢫ࢕ࢹ࣒࣮ࢯ࣎ࣜࠊࡣࢀࢃࢀࢃ

ศᏊ࡟ᑐ࡚ࡋ⤖ྜᛶࡢ㧗࠸⏕యศᏊ㸦࣮࣐ࢱࣉ࢔㸧ࢆ

㑅ᢥⓗ࡟ᚓࡿᡭἲࢱࣉ࢔ࢻࢳࣉ࣌ࠋࡓࡋࡲࡋ❧☜ࢆ

ᅗࢆ␎ᴫࡢࡵࡓࡿᚓࢆ࣮࣐ 1 స᧯ࡢ㐃୍ࠋࡍࡲࡋ♧࡟

ࢱࣉ࢔ࢻࢳࣉ࣌ࡿࡍྜ⤖ࡃᙉ࡟ᶆⓗࡢᐃ≉࡚ࡗࡼ࡟

⏕ࠊࡓࡲࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍࢢࣥࢽ࣮ࣜࢡࢫࢆ࣮࣐

యศᏊ࡬㠀ኳ↛᰾㓟ࠊ㠀ኳ↛ࣀ࣑࢔㓟ࢆᑟධࠊࡋኳ↛

࡛⬟ྍࡀ࡜ࡇࡿࡍᡂྜࢆ࣮࣐ࢱࣉ࢔࠸࡞ࡋᏑᅾࡣ࡟

ࢆேᕤศᏊࡓࡗ࠸࡜ගⰍ⣲⺯ࠊගᛂ⟅ศᏊ࡟ࡽࡉࠋࡍ

ࢱࣉ࢔᰾㓟ࡓࡋ௜୚ࢆ⬟ᶵ࠸ࡋ᪂ࠊ࡛࡜ࡇࡴ㎸ࡳ⤌

ࡲࡁ࡛ࡀ࡜ࡇࡿࡍ㛤Ⓨࢆ࣮࣐ࢱࣉ࢔ࢻࢳࣉ࣌ࡸ࣮࣐

᭷࡜㑇ఏᏊᕤᏛⓗᡭἲࠊࡣ࡛࣒࣮ࢳᙜ࡟࠺ࡼࡢࡇࠋࡍ

ᶵྜᡂⓗᡭἲࠊ࡛࡜ࡇࡿࡏࢃྜࡳ⤌ࢆ⏕యศᏊ࡜ேᕤ

≀㉁ࡢ㛗ᡤࡾྲྀࢆධ࡞ࢡ࣮ࢽࣘࡓࢀᶵ⬟ศᏊࡢ๰ฟࢆ

┠ᣦࡵࡓࡢࡑࠋࡍࡲ࠸࡚ࡋᶵ⬟ศᏊࡢ㛤Ⓨࠊࡣ࡟᭷ᶵ

໬Ꮫࠊ㧗ศᏊ໬ᏛࠊศᏊ⏕≀Ꮫࠊ㑇ఏᏊᕤᏛ➼ࠊ」ᩘ

ࡲ࠸࡚ࡋᒎ㛤ࢆ✲◊࡞ศ㔝⼥ྜⓗࡿࡍᶓ᩿ࢆ㡿ᇦࡢ

ࠋࡍ

Ⱥݪࡄ৒તٚȻ

⊂❧⾜ᨻἲே⌮໬Ꮫ◊✲ᡤࠉ๰Ⓨ≀ᛶ⛉Ꮫ◊✲ࠉ࣮ࢱࣥࢭ⏕యᕤᏛᮦᩱ◊✲࣒࣮ࢳ

ᕝᮏࠉ┈᥹

ᅗ 1㸬ࣜ࣎ࡢ࢖ࣞࣉࢫ࢕ࢹ࣒࣮ࢯᴫ␎ࠋ�ϸ�࣒ࣛࣥࢲ

⣽⬊⩻ヂ↓ࠊ㌿෗ᚋࢆ࣮ࣜࣛࣈ࢖DNAࣛࡢ㓄ิࠉࠉࠉ

ࢻࢳࣉ㓄ิ࣒࣌ࢲࣥࣛ�࣒࣮ࢯ࣎ࣜࠊ࠼ຍ࡟⣔ࠉࠉࠉ

�ࠉࠉࠉ mRNA 」ྜయࢆᙧᡂࠋࡿࡍ�Ϲ�࢖ࣞࣉࢫ࢕ࢹ

ྜ⤖࢕ࢸࢽ࢕ࣇ࢔࡜୰࡛ᶆⓗࡢࢻࢳࣉ࣌ࡓࢀࡉࠉࠉࠉ

ྲྀ࡚ࡗࡼ࡟Ὑίࢆయྜ「࠸࡞ࡋྜ⤖�Ϻ�ࠋࡿࡍࠉࠉࠉ

�ϻ�ࠋࡿࡍᅇ཰ࢆయྜ「ࡓࡋྜ⤖ࠊᚋࡓ࠸㝖ࡾࠉࠉࠉ

ϼ�ᅇ཰�ࠋࡿࡍ༢㞳ࢆmRNA࡚ࡋศゎࢆయྜ「ࠉࠉࠉ

ࠋࡿᡠ࡬ࣉࢵࢸࢫࡢึ᭱ࠊࡋቑᖜࢆ㑇ఏᏊࡓࡋࠉࠉࠉ
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Ỉࠊࡣࢀࢃࢀࢃ㏆᭱ࠋࡍࡲࡋ௓⤂ࢆ౛୍ࡢᡂᯝ✲◊ࠉ

୰࡛ຠ⋡ࢆࣈ࣮ࣗࢳࣀࢼ࣮ࣥ࣎࢝ࡃࡼศᩓࢳࣉ࣌ࡿࡍ

ࣀࢼ༢ᒙᆺ࣮࢝࣎ࣥࠋࡓࡋࡲࡋࡔ࠸ぢࢆ࣮࣐ࢱࣉ࢔ࢻ

Ⅳ⣲ࡣ (Single-walled carbon nanotube, SWCNT) ࣈ࣮ࣗࢳ

ཎᏊࡿ࡞ࡽ࠿⟄≧໬ྜ≀࡛ࢺ࢖࢓ࣇࣛࢢࠋࡍ 1 ᒙ㸦ࢢ

ࠊࡾ࠶SWCNT࡛ࡀࡢࡶࡓࡵ୸ࡃ࡞┠ࡂ⥅ࢆ㸧࢙ࣥࣇࣛ

ࡿ࡞␗ࡢ㸧࣮࢕ࢸ㓄ิ㸦࢟ࣛࣜࡢⅣ⣲ཎᏊࡸᚄ┤ࡢ⟃

ᰂࡣSWCNTࡿ࡞ࡽ࠿VS2Ⅳ⣲ࠋࡍࡲࡋከᩘᏑᅾࡀࡢࡶ

㌾ࡘ࠿ᙉ㠎࡞ᵓ㐀ࢆ᭷ࠊࡵࡓࡿࡍᵝ࡞ࠎᛂ⏝ࡀᮇᚅࡉ

ࢼࡢ➼࣮ࢧࣥࢭࡸࢱࢫࢪࣥࣛࢺࠊࡤ࠼౛ࠋࡍࡲ࠸࡚ࢀ

࠸࡚ࢀࡉウ᳨ࡀ⏝ᛂࡢ࡬㏱᫂㟁ᴟࠊ⥺㓄ࡸࢫ࢖ࣂࢹࣀ

 ࡿࡌ⏕࡚ࡗࡼ࡟⏝䃟�䃟┦஫స࠸ᙉࠊࡋ࠿ࡋࠋࡍࡲ

SWCNTࡢจ㞟ࡣຍᕤᛶ࡟ຎࢫ࢖ࣂࢹࠊࡵࡓࡿᛂ⏝

ࠊࡤ࠼౛ࠋࡍࡲ࠸࡚ࢀࡲᮃࡀ⾡໬ᢏ⁐ྍࡓࢀඃࡣ࡟

SWCNTࡢ⾲㠃ࢆ໬Ꮫⓗ࡟ಟ㣭ࠊᨵ㉁࡜ࡿࡍจ㞟ࡀᙅ

࠿ࡋࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍศᩓ࡬Ỉࡸ᭷ᶵ⁐፹ࠊࡾࡲ

ࡍኚ໬ࡃࡁ኱ࡀsp2ᵓ㐀ࡢⅣ⣲ཎᏊࠊࡣ᪉ἲ࡛ࡢࡇࡋ

ࡲࡾ࡞࡟࡜ࡇ࠺࡞ᦆࢆ㟁Ꮚⓗᛶ㉁ࡢSWCNTࠊࡵࡓࡿ

ࢳࣉ࣌ࠊ㉁ࢡࣃࣥࢱࠊDNAࡸ㠃άᛶ๣⏺ࠊ᪉୍ࠋࡍ

⏝฼ࢆ⏝㠀ඹ᭷⤖ྜ┦஫సࡢ࡜SWCNTࠊ࠸⏝ࢆ➼ࢻ

ࡀ㉁≀ࡢࡽࢀࡇࠋࡍࡲ࠸࡚ࢀࡉウ᳨ࡀศᩓ᪉ἲࡓࡋ

SWCNTࡢ⾲㠃ࢆそ࡛࡜ࡇ࠺จ㞟ࢆᢚไࠊࡋỈ୰࡛ࡶ

SWCNTࢆศᩓࡼࡢ࡝ࠊࡋ࠿ࡋࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ

ஈ࡟ぢ▱ࡢ࡚࠸ࡘ࡟࠿ࡍ♧ࢆศᩓᛶࡓࢀඃࡀศᏊ࡞࠺

ࡸぶ࿴ᛶࡢ࡜SWCNTࡀศᏊᵓ㐀ࡢศᩓ๣ࠊࡵࡓ࠸ࡋ

ศᩓᛶ࡟ཬࡍࡰᙳ㡪ࡢ࡚࠸ࡘ࡟⣔⤫ⓗ◊✲ࡀษᮃࢀࡉ

ࠋࡍࡲ࠸࡚

ᶆࠊ࠸⏝ࢆἲ࢖ࣞࣉࢫ࢕ࢹ࣒࣮ࢯ࣏ࣜࡣࢀࢃࢀࢃࠉ

ⓗ࡛ࡿ࠶SWCNT࡟ᑐ࡚ࡋ㧗࠸ぶ࿴ᛶࢆ᭷ࢳࣉ࣌ࡿࡍ

࠸ࡘ࡟ศᩓᛶࡿࡅ࠾࡟Ỉ୰ࠊࡋ㑅ูࢆ࣮࣐ࢱࣉ࢔ࢻ

᳨࡚ウࡢࡑࠋࡓࡋࡲࡋ⤖ᯝ⃰ࣝࢭ࣑⏺⮫ࠊᗘ௨ୗ࡛

SWCNTࢆศᩓࢆ࣮࣐ࢱࣉ࢔ࡿࡍぢࡓࡋࡲࡋࡔ࠸㸦ᅗ

2 㸧ࠋ㏻ᖖ⏝ࡿ࠸࡚ࢀࡽ࠸⏺㠃άᛶ๣࡜ẚ㍑ࠊ࡜ࡿࡍ

1/10௨ୗ⃰ࡢᗘ࡛SWCNTࢆศᩓྍࡀ࡜ࡇࡿࡍ⬟࡛

ࡲࡋ♧ࢆศᩓ≧ែ࡞Ᏻᐃࡣ᭶ࣨᩘࡶ࡜ࡃ࡞ᑡࠊࡾ࠶

ࡵࡓࡢจ㞟࠸ᙉࠊࡣỈ⁐ᾮࡢ๓ࡿ࠼ຍࢆศᩓ๣ࠋࡍ

SWCNTࡀỿẊࡍࡲࡋ㸦ᅗ2a㸧୍ࠋ᪉ࢱࣉ࢔ࢻࢳࣉ࣌ࠊ

ࠊࡋ╔௜ࡀ࣮࣐ࢱࣉ࢔࡟㠃⾲ࡢSWCNT࡜ࡿ࠼ຍࢆ࣮࣐

ศᩓỈ⁐ᾮࡍࡲࡾ࡞࡜㸦ᅗ2b㸧ࠋSWCNTࡢศᩓᛶࢆ㏱

㐣ᆺ㟁Ꮚ㢧ᚤ㙾࡛☜ㄆࢆ࣮࣐ࢱࣉ࢔ࠊ࡜ࡿࡍຍࢧࡓ࠼

ែ࡛Ꮡᅾ≦ࡓࡅ࡝࡯ࡰ࡯ࡀSWCNT୍ᮏ୍ᮏࡣࣝࣉࣥ

ࢱࣉ࢔ࢻࢳࣉᮏ࣌ࠋ㸦ᅗ2d㸧ࡓࡋࡲࡾ࠿ࢃࡀ࡜ࡇࡿࡍ

ࢽ࣓࢝ࡿࡍศᩓࢆSWCNTࡃࡼ⋠ᴟప⃰ᗘ࡛ຠࡀ࣮࣐

ࡋࠋࢇࡏࡲࡾ࠶ࡣ࡛࠿ࡽ᫂ࡣ᫬Ⅼ࡛⌧ࠊ࡚࠸ࡘ࡟࣒ࢬ

࡜せᅉࡢࡘ୍ࡍ♧ࢆぶ࿴ᛶࡓࢀඃࡢ࡜SWCNTࠊࡋ࠿

క࡟ࢢࣥ࢟ࢵࢱࢫ䃟㻙䃟ࡢ࡜㓟ࣀ࣑࢔ⰾ㤶᪘ࠊ࡚ࡋ

ࢻࢳࣉ࣌ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿ࠼⪄ࢆ⏝ศᏊ㛫┦஫స࠺

ࢳࠊࣥ࢓ࣇࢺࣉࣜࢺࠊࣥࢽࣛ࢔ࣝࢽ࢙ࣇࡣ࣮࣐ࢱࣉ࢔

ࡢࡽࢀࡇࠋࡍࡲࡳྵࢆ㓟ࣀ࣑࢔ⰾ㤶᪘ࡓࡗ࠸࡜ࣥࢩࣟ

ࠊ࡛࡜ࡇࡿࡍ╔௜࡟SWCNT⾲㠃ࡃࡼ⋠ຠࡀ㓟ࣀ࣑࢔

จ㞟ࢆᢚไࡿࡍ㘽ࠋࡍ࡛࠺ࡼࡿ࠸࡚ࡗ࡞࡜

ࡢSWCNTࡣศ㞳ࡢ࣮࢕ࢸࣜࣛ࢟ࠊ໬ᢏ⾡ྠᵝ⁐ྍࠉ

࢟ࡣSWCNTࠋࡍㄢ㢟࡛࡞㔜せ࡚ࡗ࡜࡟⏝ᛂࢫ࢖ࣂࢹ

ࡋ♧ࢆᑟయᛶ㉁༙࡜㔠ᒓⓗᛶ㉁࡚ࡗࡼ࡟࣮࢕ࢸࣜࣛ

ࡓࡿ࠶࡛≀ΰྜࡢࡽࢀࡇࡣSWCNTࡓࡋᡂྜࠋࡍࡲ

ࢆᮦᩱࡿ࡞␗ࡢ㟁Ẽⓗᛶ㉁ࠊሙྜࡓ࠸⏝ࡲࡲࡢࡑࠊࡵ

౑⏝ࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࡍ㔠ᒓᆺSWCNT༙ࠊᑟయᆺ

SWCNTࢆศ㞳ࠊࡤࢀࡁ࡛ࡀ࡜ࡇࡿࡍ㧗⣧ᗘ࡞ᮦᩱࢆ

 ࡍ⏝ᛂ࡬ࢱࢫࢪࣥࣛࢺࡤ࠼౛ࠋࡍ࡛⬟ྍࡀ࡜ࡇࡿ࠸⏝

ࡿࡍస〇ࢆ㟁ᴟࠊࡋࡍᚲせ࡛ࡀᑟయⓗᛶ㉁༙ࠊሙྜࡿ

⌧ࠋࡍࡲࢀࡉせồࡀ㔠ᒓⓗᛶ㉁ࡍ♧ࢆᑟ㟁ᛶ࠸㧗ࡣ࡟

ᅾࡣࢀࢃࢀࢃࠊᴟప⃰ᗘྵࢆ࣮࣐ࢱࣉ࢔ࢻࢳࣉ࣌ࡢ

㑅ᢥⓗศ㞳ࡢ࣮࢕ࢸࣜࣛ࢟ࡽ࠿SWCNTศᩓỈ⁐ᾮࡴ

࡬≀ᑟయᆺSWCNTΰྜ༙ࠊ㔠ᒓᆺࠋࡍࡲ࠸࡚ࡳヨࢆ

ΰ࡛ࡅࡔࡿࡐ≉ᐃࢆ࣮࢕ࢸࣜࣛ࢟ࡢ㑅ู࡛ࡀ࡜ࡇࡿࡍ

࡞࡟࣮࣐ࢱࣉ࢔ࢻࢳࣉ࣌ࡿࡍ᭷ࢆ⬟ᶵ࠸ࡋ᪂ࠊࡤࢀࡁ

࣮࣐ࢱࣉ࢔ࢻࢳࣉ࣌ࠊࡓࡲࠋࡍࡲ࠸࡚ࡋᮇᚅ࡜ࡿ �  

SWCNT」ྜయࠊࡣ⏕యศᏊ � ேᕤ≀㉁࢖ࣁࡿ࡞ࡽ࠿

࠶ᮏ᮶␯Ỉᛶ࡛࡚ࡗࡼ࡟໬ྜ「ࠊࡾ࠶ᮦᩱ࡛ࢻࢵࣜࣈ

ࠋࡍ࡛⬟ྍࡀ࡜ࡇࡿࡍ௜୚ࢆయ㐺ྜᛶ⏕࡬SWCNTࡿ

⏕య㐺ྜᛶSWCNTࠊ࠸⏝ࢆᒁᡤⓗ࡞⏕యศᏊ཯ᛂࢆ

᳨ฟࢢࣥࢪ࣮࣓࢖࢜࢖ࣂࠊࡸ࣮ࢧࣥࢭ࢜࢖ࣂࡿࡍᮦ

ᩱࡢ࡬ᒎ㛤ࡶᮇᚅ࡛࡟ࡽࡉࠋࡍࡲࡁSWCNTࣝࢿ࢚ࡢ 

ග㟁ኚ᥮⣲࡜㛤Ⓨࡢ๰Ⓨᮦᩱࡓࡋ⏝฼ࢆ⬟ኚ᥮ᶵ࣮ࢠ

Ꮚࡢ࡬ᛂ⏝ࢆ㐍ࡀࢀࢃࢀࢃࠋࡍࡲ࠸࡚ࡵㄪ〇ࡓࡋ」ྜ

ᮦᩱࡣศᩓỈ⁐ᾮ࡛ࠊࡵࡓࡿ࠶⁐ᾮ࡛ࢫࢭࣟࣉᡂ⭷ࡍ

㉁≀࡞Ᏻ඲࡜ࡗࡶ࡚ࡗ࡜࡟ែ⣔⏕ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿ

ࢀࡁ࡛ࡀ࡜ࡇࡿసࢆኚ᥮⣲Ꮚ࣮ࢠࣝࢿ࢚ࡽ࠿Ỉࡿ࠶࡛

స〇ࡿ࠶࿡⯆ࡶࡽ࠿ほⅬࡢ࣮ࣜࢺࢫ࣑ࢣ࣮ࣥࣜࢢࠊࡤ

ࠋࡍࡲ࠸࡚࠼⪄࡜ࡿ࡞࡟ࢫࢭࣟࣉ

ᅗ 2 㸬Ỉ୰ࡿࡅ࠾࡟SWCNTࡢศᩓᣲື  (a) SWCNTࡢ 

ࡢSWCNTࡓ࠼ຍࢆ࣮࣐ࢱࣉ࢔ࢻࢳࣉ࣌ (b)  ࡳࠉࠉࠉ

㏱㐣ᆺ㟁Ꮚ㢧ᚤ㙾ീࡢSWCNTࠋศᩓỈ⁐ᾮࠉࠉࠉ

㻌㻌㻔㼐㻕㻌䝨䝥䝏䝗䜰䝥䝍䝬䞊ࡳࡢSWCNT (c)ࠉࠉࠉ �SWCNT

యྜ「ࠉࠉࠉ
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ࣟࣀࢡࢸࢺ࢛ࣇ࡜࣮ࢪࣟࣀࢡࢸࣀࢼࠊ࣮࢕ࣇࣛࢢࢯࣜࣟࢡ࢖㸦࣐ࢫࣥࣞ࢓ࣇࣥࢥ࣮࣐࣏ࣜࢺ࢛ࣇ31ᅇᅜ㝿➨ࠉ

࡚࡟఍㤋ࡁࡸࡅ༓ⴥ኱Ꮫࠊࡣ๓⥺㸫㸧᭱ࡢࢫࢭࣟࣉ࡜㸫ᮦᩱࠉ࣮ࢪ 7 ᭶ 8 ᪥㸦ⅆ㸧㹼11᪥㸦㔠㸧࡟㛤ദࠋࡓࢀࡉ௒

ᖺᗘࡣ㏻ᖖࡢ㛤ദ᫬ᮇࠊࡀࡓࡗ࡞␗ࡣ࡜ཧຍ⪅ࡣ⣙300ྡ࡜┒ἣ࡛ࠋࡓࡗ࠶

ࠋࡓࢀࢃ⾜ࡾࡼ࡟࣒࢘ࢪ࣏ࣥࢩ᪥ᮏㄒࠊ࣒࢘ࢪ࣏ࣥࢩⱥㄒࡢ௨ୗࡣㅮ₇ࡢࢫࣥࣞ࢓ࣇࣥࢥࠉ

A. ⱥㄒ࣒࢘ࢪ࣏ࣥࢩ

A1. Next Generation Lithography and Nanotechnology

A2. Directed Self Assembly (DSA)

A3. Nanobiotechnology

A4. Advanced Materials for Molecular Device and Technolog㼥䚷

A5. 193nm Lithography and Immersion Lithography/ Double Patterning/ Multi Patterning

A6. EB Lithography

A7. Nanoimprint Lithography

A8. EUV Lithography

A9. Computational/ Analytical Approach for Lithography Processes

A10. Chemistry for Advanced Photopolymer Science

A11. Photofunctional Materials for Electronic Devices

A12. General Scopes of Photopolymer Science and Technology

P. Panel Symposium “Advanced Patterning Materials and Processes (EUV, EB, DSA, Double/ Multi Patterning, Nano- 

 imprint etc.)”

ᨻᏕࠉ⸩㐲ࠉࠉጤဨ⧊⤌ࢫࣥࣞ࢓ࣇࣥࢥ࣮࣐࣏ࣜࢺ࢛ࣇ
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