ECE 659 Quantum Transport:
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Lecture 29: Hamiltonian including Spin
Supriyo Datta
Spring 2009

Notes prepared by Samiran Ganguly



V 2m*
| = 101 |0 - 11 0
%Zl1 o Il o %7l -1
H H 2
s p =-ihl]

Z2 ) Zl 0 0 0

:—h_ :—ih— :—h_

P = oX Py oy P, =~ 0z

Any 2x2 Hermitian matrix can be written as linear combination of Identity and Pauli matrices
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Usually the Rashba term contains the magnitude of Electric field so: E{t/l} = (

If there is no spin orbit coupling we use: £l and —t|
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In a 1-D system we can write the

E{ (4 = |:h ( R):|{ (4 E-k relation easily but it cannot

be done so easily now
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For 1D lattice:
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These terms allow us to write the couplings:
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For spin-orbit term: | T
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