
ਨ௚࣓৔Լʹ͓͚Δ 4૚άϥϑΣϯྔࢠυοτσόΠεͷిؾ఻ಋಛੑ
Electrical transport of tetralayer graphene quantum dot device

in perpendicular magnetic field
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ଟ૚άϥϑΣϯ͸εϐϯͷ͖޲ΛήʔτిۃʹΑ੍ͬͯޚͰ͖ΔՄೳੑ͕ࣔࠦ͞Ε͓ͯΓ [1]ɺ

εϐϯτϩχΫεσόΠε΍ྔޮࢠՌσόΠεͷࡐྉͱͯ͠ظ଴͞Ε͍ͯΔɻ͔͜͠͠Ε·Ͱଟ

૚άϥϑΣϯΛ༻͍ͨྔࢠσόΠεͷڀݚใࠂ͸গͳ͘ɺྔࢠυοτͰͷిؾ఻ಋಛੑͷڀݚใ

੡͠ɺͦ࡞υοτσόΠεΛࢠ଄Λ༻͍ͯ୯ҰྔߏͰ͸ɺ4૚άϥϑΣϯ/hBNڀݚ͸ͳ͍ɻຊࠂ

ͷిؾ఻ಋಛੑͱ࣓৔ґଘੑΛଌఆͨ͠ͷͰใ͢ࠂΔ [2]ɻ

�զʑ͸ hBN/̐૚άϥϑΣϯ/hBNߏ଄ΛόϒϧϑϦʔసࣸ๏ [3]ʹΑΓ࡞੡ޙɺ௚ܘ 180 nm୯

ҰྔࢠυοτʹඍࡉՃͨ͠޻ɻ͜ͷσόΠεͷిؾ఻ಋಛੑΛԹ౓ 40 mKͰଌఆͨ͠ɻਤ 1(a)ʹ

ྵ࣓৔ʹ͓͚ΔΫʔϩϯμΠϠϞϯυಛੑΛࣔ͢ɻෳ਺ͷΫʔϩϯμΠϠϞϯυྖҬ͕ॏͳͬͨߏ

଄Λ͓ࣔͯ͠Γɺ͜ͷ͜ͱ͔Β୯Ұྔࢠυοτߏ଄Λ࡞੡ͨ͠ʹ΋ؔΘΒͣ௚ྻ/ฒྻ݁߹ଟॏྔ

Δ͜ͱ͕෼͔ΔɻFig͍ͯ͠࡞υοτͱͯ͠ಈࢠ 1(b)ʹྔࢠυοτʹର͠ਨ௚࣓৔ B = 6 TΛҹՃ

఻ಋಛੑΛࣔؾి͍ۙʹͷΫʔϩϯμΠϠϞϯυಛੑΛࣔ͢ɻFig.1(a)ͱൺֱ͢Δͱ୯Ұυοτ࣌

͠ɺଳిΤωϧΪʔ͕ݮগ͍ͯ͠ΔɻଳిΤωϧΪʔ͔Β༗ޮυοτ௚ܘΛੵݟ΋Δͱʙ170 nm

ͱͳΓɺઃͨ͠ܭυοτ௚ܘͱҰக͢Δɻ͜Ε͸ਨ௚࣓৔ʹΑΓάϥϑΣϯ୺Ͱͷऑ͕ࡏہղ͚

ͨ͜ͱΛ͓ࣔࠦͯ͠Γɺͦͷ݁Ռɺ୯Ұྔࢠυοτͷಛੑʹ͍ۙిؾ఻ಋಛੑ͕؍ଌ͞Εͨͱߟ

͑ΒΕΔɻ౰೔͸ଌఆ݁Ռʹ͍ͭͯΑΓৄࡉͳٞ࿦Λ͏ߦɻ

ँࣙɿຊڀݚ͸೔ຊେֶֶ޻෦ڀݚඅɺJSPSՊݚඅ (19K15385)ͷॿ੒Λड͚ͯߦΘΕ·ͨ͠ɻ

ਤ 1: Electrical transport properties (a) at zero field, (b) at B = 6 T.
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