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᭷ᶵ Mott ⤯⦕యκ-(BEDT-TTF)2Cu[N(CN)2]Cl ࣥࣆ࣮ࢻ࢔ࣜࣕ࢟㟼㟁ࡿࡍᑐ࡟

࡜ࢢ Mott ㌿⛣ 

 

 

⾲㢟≀㉁κ-(BEDT-TTF)2Cu[N(CN)2]Cl0.5+ࡣ౯ࣝ࢝ࢪࣛࣥ࢜ࢳ࢝ࡢBEDT-TTF 1౯-࡜

ࣥ࢜ࢽ࢔ࡢ Cu[N(CN)2]Cl ࡣ㉁≀ࡢࡇࠋࡿ࠶ศᏊᛶᑟయ࡛ࡿᡂࡽ࠿ BEDT-TTF ศᏊࡀ 2 㔞

యᵓ㐀ࢆᣢ2ࠊࡕ 㔞య 1 ࢆ࣮࡚ࣝ࣍ࡋᑐ࡟ࡘ 1 ࡀࢢࣥࣜ࢕ࣇࢻࣥࣂ࡟ࡵࡓࡿࡍ᭷ࡘ 0.5 ࡞࡜

࢟ࡾࡼ࡟⏝ຊ┦஫స᩺࠸ᙉࡢ㟁Ꮚྠኈࡢࡢࡶࡿࢀࡉ࡜㔠ᒓࡣࡽ࠿ㄽ⌮ࢻࣥࣂ࡞ⓗ⯡୍ࠊࡾ

࠺ࡲࡋ࡚ࡋᒁᅾ࡛ୖࢺ࢖ࢧࡀ࢔ࣜࣕ Mott ⤯⦕యࠋࡿ࡞࡜ᮏ◊✲࡛ࡢࡇࡣ≀㉁ⷧࡢ⭷༢⤖ᬗ

Auࠊࡏࡉ㟁ゎᡂ㛗ࢆ 㟁ᴟࢆ⵨╔ࡓࡋ SiO2/Si ࡚ࡅ௜ࡾᙇ࡟ᇶᯈࢺ࣮ࢤ FET㸦Field Effect 

Transistor㸧ࢆస〇100ࠊࡋK ௨ୗࡢ ᗘ㡿ᇦ࡛ఏᑟᗘ≉ᛶࢆ ᐃࡢࡑࠋࡓࡋ⤖ᯝࠊඛ⾜◊

κ-(BEDT-TTF)2Cu[N(CN)2]Brࡿ࠶࡛✲ ࡿࡳࡾࡲ࠶ࡣ࡛ࢢࣥࣆ࣮ࢻ࢔ࣜࣕ࢟㟼㟁ࡿࡍᑐ࡟

FETࠊࡁ࡜ࡢࡇࠋࡓࡁ࡛ࡀ࡜ࡇࡿࡍᐃ ࢆ୧ᴟᛶືసࡓࡗ࠿࡞ࡁ࡛ࡢ࡜ࡇ ࡿ࠶ᣦᶆ࡛ࡢ

ON-OFF ẚࡣ 20K ࡚࠸࠾࡟ n ᆺ㡿ᇦ࡛ 104 
௨ୖࠊp ᆺ㡿ᇦ࡛ 102 

௨ୖࡀ್ࡢᚓࣕ࢟ࠊࢀࡽ

࡛ࡢࡶ࠸㧗ࡶ᭱ࡣື⛣࢔ࣜ 80.7cm2/Vs  ࠋࡓᚓࢆ್ࡢ

 ୧ᴟᛶࢺ࣮ࢤࠊࡣ࡛ࢫ࢖ࣂࢹࡢࡇࡍ♧ࢆ㟁ᅽᤲᘬࡿࡼ࡟㟁Ẽ᢬ᢠኚ໬ࡢ ᐃ⤖ᯝࠊࡽ࠿

⾲㢟≀㉁ࡀṇ☜࡟ Mott ⤯⦕య࡛ࢆࢁࡇ࡜ࡿ࠶ᐃࢺ࣮ࢤࡢࡁ࡜ࡢࡇࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡵ㟁ᅽ

್ࡢ VMottࡿࡼ࡟ࣝࣉࣥࢧࡣ౫Ꮡᛶ20-ࠊࡢࡢࡶࡿ࠶ࡀV 50V-ࡽ࠿ ㎶ࠊࢀ⌧࡛ࡾ ᐃ ᗘ࡟

ᑐ࡟࠿ࡎࢃ࡚ࡋኚ໬ࠊࡣࢀࡇࠋࡿࡍSiO2㓟໬⭷࡜⤖ᬗࡢ⏺㠃≧ែࡸ୙⣧≀ࣛࢺࡿࡼ࡟࡝࡞

ఏᑟࡿࡼ࡟ࢢࣥࣆ࣮ࢻ࢔ࣜࣕ࢟㟼㟁ࡢVMott௜㏆࡛ࠊࡀࡿࢀࡽ࠼⪄࡜ࡔࡢࡶࡿࡼ࡟఩‽ࣉࢵ

ᗘࡢኚ໬ࡾࡲࡘࠊ Mott ⤯⦕యࢆࢢࣥࣜ࢕ࣇࢻࣥࣂࡢ 0.5 ᛶ≀ࡢࡁ࡜ࡓࡋࡽࡎ࡟࠿ࡎࢃࡽ࠿

ไᚚᆺࢢࣥࣜ࢕ࣇࡢ㟁Ꮚᙉ┦㛵⣔࡛ࠊࡣኚ໬ࡢ Mott ㌿⛣㸦Mott ⤯⦕యࡽ࠿ Anderson ⤯

⦕యࡢ࡬ኚ໬㸧ࡃࡋ➼࡟࡜ࡇࡿࡳࢆ㠀ᖖ࡟⯆࿡῝ࠋ࠸ 

⤯⦕య࡟ᑐࡿࡍఏᑟᗘࡢኚ໬ࡣ � = ��exp�−	
� 
⁄ �
࣮ࢤࡢVMott௜㏆࡛ࠊࡀࡿࢀࡉ⾲࡛ �

,���� ኚ໬ࡢఏᑟᗘࡿࡍ౫Ꮡ࡟ᗘ ࡜㟁ᅽࢺ 
ࢆ � Z = 1/2 ࡢ ES scaling ࡚ࡵࡣ࡚࠶࡟⪃ᐹ

,����ࠊ࡜ࡿࡍࢆ 
࡟ࡎࡽࡼ࡟ᗘ ࡀ � 1 ࡜㟁ᅽࢺ࣮ࢤࠊࡾ࠿ࢃࡀ࡜ࡇࡿࡲ཰࡟ᙧࡢࡘ 1/T0

ࡣ࡛ࢺࢵࣟࣉࡿࡍᑐ࡟ Vg = VMott࡛᭱ᑠ್ࢆᣢࠊ࡟ࡽࡉࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡘ⪃ᐹࡽ࠿ᚓࢀࡽ

ࡇࠋࡓࢀࡽᚓࡀᯝ⤖࠺ྜࡃࡼ࡟Vg = VMott௜㏆࡛ ᐃ⤖ᯝࠊ࡜ࡿࡍࣥࣙࢩ࣮࣑ࣞࣗࢩࢆᘧࡓ

ࢠ࣮ࣥࣟࢡࡀኚ໬ࡢែᐦᗘ≦ࡢ㢟≀㉁⾲ࡢࡁ࡜ࡓ࠼ኚࢆࢢࣥࣜ࢕ࣇ࡟࠿ࡎࢃࡣᯝ⤖ࡢࡽࢀ

ࡽࡀ࡞࠸కࢆࣉࢵࣕ Anderson ᒁᅾ≧ែ࡟ኚ໬ࠊࡋ⾲ࢆ࡜ࡇ࠺࠸࡜ࡃ࠸࡚ࡋMott ⤯⦕య࠿

ࡽ Anderson ⤯⦕యࡢ࡬ኚ໬ࡢᥥീࢆᚓࠋࡓࡁ࡛ࡀ࡜ࡇࡿ 


