
Elektronentransport in 
Nanostrukturen
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Diffusiver Transport: Boltzmann Gleichung
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Mikroskopie des Ladunstransports?

Drude Modell → ohmsches GesetzV(x)

U

Lmfp
• Spannungsdifferenzen für ∆x < Lmfp ?
• was wenn Systemdimensionen < Lmfp ?

Ballistischer Transport



Widerstand eines ballistischen Leiters
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CNT: A ~ 10 nm2  ; L = 1-5 µmR = ρ L/A    ?
Experiment: R unabhängig von L



Leitwert eines 1d Leiters
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Leitwert eines 1d Leiters
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Electronic Transport in SWCNTs

AuPd electrodes are defined by e-beam 
lithography on SWNTs deposited on a 
chemically modified SiO2 surface.

2-Probe resistances as small as ~10.5 kΩ
at RT. After correction for the lead 
resistance, RSWNT = 6.4 kΩ .

Evidence for quasi-ballistic transport
through a metallic SWNT with two
conducting channels                      
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thickness from AFM profile: ~3 nm
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R(1/2) = R(2/3) = 10.5 kΩ

Relectrode= 4.1kΩ

R = ½ (h/2e2) = 6.5 kΩ

Krstic et al., Phys. Rev. B 62, R16353, (2000)

( room temperature )





Leitwert eines 1d Leiters mit Streuzentrum
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Leitwert eines 1d Leiters mit Streuzentrum

T
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E
EFAEF1 EFB EF2 EF1-EF2 = eV

I = I0 T EFA – EFB = (1-T) (EF1 – EF2)

G = G0T GBarriere = G0T (EF1 – EF2) / [(1-T)(EF1 – EF2)]
= G0 T/(1-T)
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