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[5] 20: 1 1: 20 √20:1 1: √20 1: 400 

[6] Ø 0.13 nm Ø 13 nm Ø 130 nm Ø 1.3 µm Ø 13 µm 
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యܕతͳۚଐͷిؾ఻ಋʹ͍ͭͯ࣍ͷ໰͍ʹ౴͑Αɽ͜͜Ͱɼయܕతͳۚଐͱ͸ɺࢹڊతͳαΠζ

Λ΋ͭ΋ͷͱͯ͑͠ߟΑɽ

ඞཁͰ͋Ε͹ҎԼͷ෺ཧఆ਺౳Λͯͬ࢖΋Α͍ɽ

ૉྔؾి e = 1.60× 10−19 CɼϓϥϯΫఆ਺ h = 6.63× 10−34 J·sɼ! = h/(2π) = 1.05× 10−34 J·sɼ
ͷ࣭ྔmࢠి = 9.11× 10−31 kgɼ3.613 ∼ 47.0ɼ 3

√
3π2 ∼ 3.09ɼ 3

√
4 ∼ 1.59ɽ

[1] ମੵ V ͷ ਺ࢠΛ઎ΊΔཻۭؒݩ࣍3 N ͷࣗ༝ిܥࢠʹ͍ͭͯɼ

ʢaʣFermi೾਺ kF Λ VɼN ͷؔ਺ͱͯࣔͤ͠ɽ

ʢbʣFermiΤωϧΪʔ EF Λ VɼN ͷؔ਺ͱͯࣔͤ͠ɽ

ୠ͠ɼిࢠ͸εϐϯ 1/2ͷϑΣϧϛཻࢠͰ͋Δ͜ͱʹཹҙͤΑɽ

[2] ಔͷ݁থߏ଄͸໘৺ཱํߏ଄Ͱ͋Γɼͦͷ֨ࢠఆ਺͸ a = 0.361 nmͰ͋Δɽ఻ಋి͕ࢠಔݪ

ࢠ ౰ͨΓݸ1 ౓ີࢠग़͞ΕΔͱͯ͠ɼ఻ಋిڙ1ͭ n = N/V Λ༗ޮ਺ࣈ 2ܻͰٻΊΑɽ

[3] ಔͷ఻ಋి͕ࣗࢠ༝ిؾࢠମͱͯ͠;Δ·͏΋ͷͱ͑ߟɼ

ʢaʣFermi೾਺ kF Λ༗ޮ਺ࣈ 2ܻͰٻΊΑɽ

ʢbʣFermiΤωϧΪʔ EF Λ༗ޮ਺ࣈ 2ܻͰٻΊΑɽ

[4] ۚଐͷిؾ఻ಋΛɼߴ଎Ͱࢄཚ͞Εͳ͕Βӡಈ͢Δଟ਺ͷ఻ಋి͕ࢠɼ୹͍؇࿨ؒ࣌ͷؒʹ֎

෦ి৔ʹΑΔՃ଎Λड্͚͚͔ͯݟͷҰఆ଎౓ʢυϦϑτ଎౓ʣͰి৔ํ޲ʹӡಈ͢Δ΋ͷͱ

ड़͢ΔʢDrudeϞσϧʣɽهͯ͠

ʢaʣిؾ఻ಋ౓ σ Λɼ఻ಋిࢠͷ༗ޮ࣭ྔm∗ ͱ఻ಋిີࢠ౓ nɼిؾૉྔ eɼฏۉ؇࿨ؒ࣌

τ Λ༻͍ͯࣔͤɽ

ʢbʣࣨԹʢ300 Kʣʹ͓͍ͯಔͷిؾ఍߅཰Λଌఆ͢Δͱ ρ = 16.8 nΩ·mͰ͋ͬͨɽಔͷిؾ
఻ಋ͕ DrudeϞσϧʹ͕͍ͨ͠ɼ͔ͭ༗ޮ࣭ྔ͸ిࢠͷ࣭ྔʹ౳͍͠ͱͯ͑ߟฏۉ؇࿨

ؒ࣌ τ Λ༗ޮ਺ࣈ 2ܻͰٻΊΑɽ

ʢcʣલ໰ͷಔ͕ཹ࢒఍߅ൺʢRRR: residual resistivity ratioʣɼρʢ300 Kʣ/ρʢ4.2 Kʣ= 10000

ͷ௒ߴ७౓ಔͰ͋ͬͨ৔߹ɼ4.2 KͰͷฏࣗۉ༝ߦఔ lΛ༗ޮ਺ࣈ 2ܻͰٻΊΑɽ
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[1] s�)S (©Y4� $Å
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x01 ≡ φ0 *(r)x̂φ1(r)dr∫( )
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1
π t→∞
lim

sin2 αt / 2( )
α 2t / 2

= δ α( )


