
N d i l t i  t  / d iNano- and micro-electronic systems / devices

Ballistic quantum wires and quantization of conductance, in 
units of e2/hunits of e2/h.

Landauer-Buttiker formula for the conductance of a quantum Landauer Buttiker formula for the conductance of a quantum 
wire with and without scattering.

Metallic point contacts.



Quantum transport in ballistic Q p
quasi-one-dimensional wires 



e e

)( pn

)(1 p

)( pv
h
e

p

e
nnn m

LnE
m

pEp
2

)/(
2

)(
22






Smooth (adiabatic) constriction
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Quantum conductance (resistance)
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L d B ttikLandauer-Buttiker 
formula 

for a quantum wirefor a quantum wire 
with a scatterer



Smooth (adiabatic) constriction
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Full transmission for open ‚channels‘

w12=1                    w12=0
full transmission for     completely blocked for

lower 1D subbands    higher 1D subbands



Quantum transport effectsQ p
IPG

Source
Drain

550 nm 1D

Haug et al, Appl. Phys. Lett.81, 2023 (2002)
C.Marcus et al – from 1995

IPG

conductance quantisation
in a 1d channel

IPG

D.Mailly, M.Sanquer - 1992


