FUNDAMENTALS OF NANOELECTRONICS

B. Quantum Transport 3.1. Introduction

3.2. Quantum Point Contact
1. Schrodinger Equation 3.3. Self-Energy

2. Contact-ing Schrodinger 3.4. Surface Green’s Function
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4. Spin Transport
3.8. Inelastic Scattering
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3.10. Summing up ..
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3.10a Summing up ..
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3.10b Summing up ..
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3.10c Summing up ..
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3.10d Summing up ..
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3.10e Summing up ..
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3.10f Summing up ..
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SAVAVANAVATA WA TA VAN 3.10g Summing up ..

U 101 1 .. Our approach
One-electron
-1l - 0000 —|— 1 11 .
fl 1 1:2 0 D=dy| . Schrodinger
1 Semiclassical equatiOn
Coherent B - _ a
T P 1—,_ Semiclassical lh—w: HW-FURW
‘ 0.8 Phase
Relaxation %
06 le— D. . = <z'. T. >
0 20 40 60 04 %q___,. msn megn
Z >
g N, 5
B29 "0 20 42 6 M gn
Z >
1 Semiclassical
_1 0 O ] Momentum
+Phase Relaxation
010 ol Standard Approach
D:do
0 0 1 Many-body
o Perturbation Theory
- - 0 220“_> 40 60 (MBPT)

Supriyo Datta http://nanohub.org/groups/inebook



in= i 3.10h Summing up ..
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3.101 Summing up ..

H,%,.%,

2
Hy s Uy ‘ | —T I
e NEGF Equations +

Y= —
1= H — | Current Operator »
> 5 Uz, E :| GR.G"
in Self-energy
209 20 «~—Equations
May need
Our approach non-perturbative
One-ele_ctron techniques G* = [El-H-%]"
Schrodinger
: G' = GRynGA NEGF'
equation Standard Approach Equations
Many'bOdy v _ ZG"_GﬂZJr ZinGA_GRZJn
,-ha_'/”: Hy + Uty Perturbation Theory N in i in
ot (MBPT) Current Operator

Supriyo Datta http://nanohub.org/groups/inebook



NEGF viewed as esoteric tool 3 le Summing up
accessible to those well-versed In
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Coming up next ..

4.1. Introduction
B. Quantum Transport
4.2. One-level spin valve

1. Schrodinger Equation 4.3. Rotating contacts

: _ 4.4. Spin density
2. Contact-ing Schrodinger
4.5. Vectors and Spinors

3. More Examples 4.6. Pauli spin matrices

4.7. Spin-orbit coupling
4. Spin Transport —s

4.8. Spin precession

4.9. Spin circuits
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