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� ᙉ☢ሙ㔞Ꮚᴟ㝈ୗࡢ 2 ḟඖ massless Dirac 㟁Ꮚ⣔࡛ࢸࣜࣛ࢝ࣥࣆࢫࠊࡣ㸦࣮ࣞࣂ㸧

ࡓࡋ㸲㔜⦰㏥࡚࠸ࡘ ࡢ Landau ‽࣮ࢠࣝࢿ࢚ࣟࢮࡀᏑᅾࡢࡇࠋࡿࡍ⦰㏥ࡣ Zeeman

ຠᯝࡸ┦స⏝ࠊࢀ◚࡚ࡗࡼ㸲ࡢࡘ Landau ‽ศࠊࡋ༑ศప ᙉ☢ሙ࡛ࡣ୰ኸࡢ⛣ື

ᗘࣉࢵࣕࢠ㸦ᒁᅾ㡿ᇦ㸧ෆ Fermi ‽ࡀ⨨ࡿࡍ  㔞Ꮚ Hall ≧ែࡀᐇ⌧ࢀࡇࠋࡿࡍ

㔞Ꮚࡓࡋ೫ᴟࣥࣆࢫࠊࡌᛂᑠࡢศ࣮ࣞࣂศࣥࣆࢫࡣ Hall ᙉ☢ᛶ┦ࣆࢫࠊ

ࣥ೫ᴟࡃ࡞ࡀ✵㛫ኚㄪࢆక࠺㔞Ꮚ Hall ᭷↓࡛༊ࡢែ≦ࢪࢵ࢚ࡣ⪅୧ࠊࡾ࠶ࡀᛶ⬟ྍࡢ┦⦖⤯

㔞Ꮚࡣᇶᗏ≧ែࡢᙉ☢ሙᴟ㝈ࡿࡅ࠾࢙ࣥࣇࣛࢢࠋࡿࢀࡉู Hall ᅽࠋࡿࢀࡉࡿ࠶࡛┦⦖⤯

ຊୗࡢ᭷ᶵᑟయ -(BEDT-TTF)2I3ࡢఏᑟ㟁Ꮚ⣔2ࠊࡣ ḟඖ massless Dirac 㟁Ꮚ⣔ࡀᙅࡃᒙ㛫

ከᒙࡓࡋྜ⤖ Dirac 㟁Ꮚ⣔࡛ࠊࡀࡿ࠶ᮏㅮ₇࡛ࡢࡇࡣ⣔ࡢᙉ☢ሙ㟁Ꮚ≧ែ࡚࠸ࡘㄽࠋࡿࡎ  

� ከᒙ Dirac㟁Ꮚ⣔ࡢ㔞Ꮚ Hallᙉ☢ᛶ≧ែ࡛ࠊࡣヨᩱෆ㒊ࡣ㟁Ꮚᒁᅾࡵࡓࡢ⤯⦕ᛶ࡛ࠊࡀࡿ࠶

ヨᩱഃ㠃ྛࡣᒙࡢ㏫ྥ࣭ࡁ ㏫ࡢࣥࣆࢫ ࣝ࢝ࣜ࣊ࡃᕳࡾྲྀࢆヨᩱ࡚ࡋྜ⤖ᒙ㛫ࡀែ≦ࢪࢵ࢚

⾲㠃≧ែࢆᙧᡂ࡚ࡋ㔠ᒓⓗࣝ࢝ࢪ࣏ࣟࢺࡣࢀࡇࠋࡿ࡞⤯⦕యࡢ⾲㠃≧ែఝ࡚ࠊࡀࡿ࠸㛫

㌿ᑐ⛠ᛶࣝ࢝ࢪ࣏ࣟࢺࡵࡓ࠸࡞ࡀಖㆤࣥࣆࢫࠊࡎࡽ࠾࡚ࢀࡉ㌿ᚋ᪉ᩓࡿࡼᣑᩓⓗ࡞

㔠ᒓ≧ែࡁࡢࡇࠋࡿ࡞⾲㠃ᒙ㛫ఏᑟࡣ㞄᥋ᒙࢪࢵ࢚ࡢ≧ែ㛫ࡢ༢୍ࣝࢿࣥࢺ㐣⛬ࡾࡼᨭ

㓄ࣝࢿࣥࢺࡢࡇࠋࡿࢀࡉఏᑟࠊࡣ㞄᥋ᒙࢪࢵ࢚ࡢ≧ែ㛫ࢆ㈏ࡃ☢᮰㸦ヨᩱഃ㠃ᆶ┤࡞☢ሙᡂ

ศ㸧࡚ࡗࡼᢚไࡕࢃ࡞ࡍࠋࡿࢀࡉ☢ሙࢆഴᩳࡿࡏࡉᒙ㛫ᢠࡀቑࠋࡿࡍ  

� -(BEDT-TTF)2I3ࡢᒙ㛫☢Ẽᢠᩘࡣ T ௨ୖ࡛ᣦᩘ㛵ᩘⓗቑࡓࡋ♧ࢆᚋࠊᙉ☢ሙ࡛㣬ഴ

ࡣᣦᩘ㛵ᩘⓗቑࡢࡇࠋࡿ࠸࡚ࢀࡽ▱ࡀࡇࡍ♧ࢆྥ Fermi ‽ࡀ⛣ືᗘࣉࢵࣕࢠෆࡿ࠶

ࡀ⣔ࠊࡋពࢆࡇ 㔞Ꮚ Hall ≧ែࢆࡇࡿ࠸࡚ࡋ⾜⛣ᙉࡃ♧၀ࠋࡿࡍᙉ☢ሙ࡛ࡢᢠ

㔞Ꮚࡣ㣬ࡢ Hall ࡿṧࡀ㔠ᒓⓗ⾲㠃ఏᑟࡿࡼ㠃≧ែ⾲ࣝ࢝ࣜ࣊ࠊࡋ㝖ࢆᛶ⬟ྍࡢ┦⦖⤯

㔞Ꮚ Hall ᙉ☢ᛶ┦ࡢⓎ⌧ࢆ♧၀ࠋࡿࡍ  

� ࠊࡵࡓࡿࡍド᳨ࢆ᥎ㄽࡢୖ -(BEDT-TTF)2I3 ࠊᯝ⤖ࡢࡑࠋࡓࡗ⾜ࢆᐇ㦂ࡢᒙ㛫☢Ẽᢠࡢ

㣬㡿ᇦࡢᒙ㛫☢Ẽᢠࡣヨᩱ᩿ࡢ㠃✚࡛ࡃ࡞ࡣ࿘㛗ࢆࡇࡿࢀࡉ࣮ࣝࢣࢫࡾࡼぢฟࠋࡓࡋ

࠶ドᣐ࡛ࡢࡇࡿ࠸࡚ࢀࢃᢸ࡚ࡗࡼ㠃ఏᑟ⾲ࡃ࡞ࡣఏᑟ࡛ࢡࣝࣂ࡞ᵝ୍ࡀᒙ㛫ఏᑟࡣࢀࡇ

ࡽᖹ⾜㸧ሙ᪉㸦ヨᩱഃ㠃☢ࡢᐃ≉ࡣሙ᪉౫Ꮡᛶ☢ࡢᒙ㛫☢Ẽᢠࡢ㣬㡿ᇦࡓࡲࠋࡿ

ഴࡿࡅቑࢆࡇࡿࡍぢฟࣝ࢝ࣜ࣊ࡣࢀࡇࠋࡓࡋ⾲㠃≧ែࡢᒙ㛫ࣝࢿࣥࢺఏᑟࡢᥥീⰋࡃ

ࠋࡿࡍྜᩚ  

� ௨ୖࡢᐇ㦂⤖ᯝࠊࡾࡼ᭷ᶵ Dirac 㟁Ꮚ⣔ -(BEDT-TTF)2I3࡛࡛࢙ࣥࣇࣛࢢࠊࡣᐇ⌧ࣂࡓࡋ

࣮ࣞศࡿࡼ㔞Ꮚྍࡢ┦⦖⤯࣮ࣝ࣍⬟ᛶࡀ㝖ࣝ࢝ࣜ࣊ࠊࢀࡉ⾲㠃≧ែࡿࡼᣑᩓⓗ⾲㠃ఏ

ᑟࢆక࠺㔞Ꮚ Hall ᙉ☢ᛶ┦ࡀⓎ⌧ࡀࡇࡿࡍ☜ㄆࠋࡓࢀࡉ Landau ‽࡛ࡣᨃࣥࣆࢫ⮬

⏤ᗘ࣮ࣞࣂࡣ⮬⏤ᗘ୍ྠど࡛ࡣ࡛࢙ࣥࣇࣛࢢࠋࡿࡁᨃࡀࣥࣆࢫ A࣭B ᱁Ꮚ⮬⏤ᗘࡢࢺࢧ

ࡢࡍࡇ㉳ࡁᘬࢆศ࣮ࣞࣂ᭷ຠࡾࡼࡀ⏝㊥㞳┦స▷ࡢ㛫ࢺࢧẚ᭷ᶵ⣔ࠊࡵࡓࡿ࡞
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