nanoHUB.org CQT Lecture #4

online simulations and more

CQT, Lecture#4: U: Self-consistent
Coulomb blockade and Fock space Field (SCF)

Objective:
To illustrate the limitations of the model
described in Lectures 2,3 and introduce a
completely different approach based on 14
the concept of Fock space.

I believe this will be a key concept in the next z]_
stage of development of transport physics. | I

Approach based on ) )
(1)Beenakker, Phys.Rev.B44,1646 (1991), (2) QTAT

Averin & Likharev, J.LowTemp.Phys. 62, Datta, Quantum Transport:
345 (1986) Atom to Transistor,

Cambridge (2005)
Reference: QTAT, Chapter 3.4.
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Up : Increase in
potential due to
SINGLE electron

Assume

Effect of "U" on conductance

Assume yo =91
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Assume yo = 11
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Restricted SCF
Ui = UgN

Unrestricted SCF
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Self-interaction
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One-electron
energy levels

Exact
Needs picture
in "Fock” space
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One-electron picture "Fock space”

Most of our thinking

is based on this picture
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2”2 many-electron levels

2 one-electron levels
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SCF: Restricted

and unrestricted
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SCF: Restricted

and unrestricted
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Equilibrium in "Fock space”
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Law of
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No general solution
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Two problems: *Size "Orthodox Theory”
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Nanowires, nanotubes, molecules

Switches, energy conversion ...
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Concepts of Quantum Transport Channel

Introduction : Source Drain
Lecture #1:
Nanodevices and Maxwell's demon

Lecture #2: V I

Electrical Resistance:A Simple -
Model Unified Model for Quantum

Lecture #3: Transport Far from Equilibrium

Probabilities, Wavefunctions and
Green functions

Lecture #4: H1
Coulomb blockade and Fock space

No advanced background required. Acknowledgements:
Familiarity with linear algebra may be useful Tehseen Raza and the NCN
for some topics.
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