Bridges: Bottom to Top **

10 ym R, > R, Diffusion
‘E/g V\%’) Momentum
1pym Relaxation
Ballistic Bolt Phase
0.1 ,um{') T a]—> R, = R; ol b Relaxation

10 nm D)))))))] Coherent NEGF U

R, can even be
1 nm less than R,

Interactions:

* Electron-phonon

i e Electron-electron
NCN vy I

» http://www.nanohub.org/courses/cqt Supriyo Datta PURDUE




Towards Ohm's law
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** NEGF equations with dephasing
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Dephasing model: [Zisn = D[G"]
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Dephasing: extraction and reinjection
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Pure phase relaxation
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Off-diagonal elements carry momentum information
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Phase /Momentum relaxation

If only diagonal elements

Momen’rgm are transferred
Relaxation i )
(2] = d. [G7]; 95
If entire matrix is
transferred faithfully
Pure phase
Relaxation  [zin] .= d[em,
Golizadeh-Mojarad
and Datta,
NCN Phys.Rev.B (2007)
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Potential drop across a scatterer
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** NEGF equations with dephasing
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*Semi-empirical
*First principles
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Tight-binding model (1-D)
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Tight-binding parameters
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Including a potential
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Including a vector potential
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Tight-binding model (2-D square lattice)
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Tight-binding model (Graphene)
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CNT versus  Graphene
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** NEGF-Landauer equations
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Quantum Point Contacts: Experiment

VOLUME 60, NUMBER 9 PHYSICAL REVIEW LETTERS 29 FEBRUARY 1988
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GATE VOLTAGE (V) FIG. 2. Point-contact conductance as a function of gate

voltage, obtained from the data of Fig. 1 after subtraction of
FIG. 1. Point-contact resistance as a function of gate volt- the lead resistance. The conductance shows plateaus at multi-
age at 0.6 K. Inset: Point-contact layout. ples of e */nh.

Also,
2
J. Phys. C: Solid State Phys. 21 (1988) L209-L214. Printed in the UK G ~ @ ﬁgz/@) M

forspin 1,95 8kO
LETTER TO THE EDITOR
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Number of modes in a 1D channel
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Number of modes in a 2D channel
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Quantum Point Contacts

- Theory {| Experiment
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Can the numerical precede the physical ?

Numerical

NCN

S

In 1988

Computers
were far less
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Theory
was far less
established
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For the numerical to precede the physical
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Hall Resistance
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Edge state formation at high B-fields

45 Density of states - Electron densit

High B
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New Method for High-Accuracy Determination of the Fine-Structure Constant R _ ﬁ& g %3) 1
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NEGF-Landauer equations
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Nanoelectronics and the meaning of resistance

Lectures la,b:
Simple model

Vs Lectures 3a,b:
Tym Y 4 Add spin
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Lectures 2a,b:
Microscopic model
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End of Lectures 2a,b
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