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The self-consistent quantum-electrostatic problem
in strongly non-linear regime
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Fig. 6.1. Flow-chart depicting a generic Kohn-Sham calculation
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Negative differential resistance in

graphene-nanoribbon-carbon-nanotube crossbars: 0.50
a first-principles multiterminal quantum transport study 0.05
Kamal K. Saha - Branislav K. Nikoli¢ 0.00
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Fig. 2 (a) Solution of the Laplace equation within the xy-planes (of

size 5.2 nm x 6.0 nm) of 3D real-space grid of points enclosing mGN-

R-sCNT crossbar in Fig. 1(a) whose central region is removed and

where voltages applied to the four electrodes provide the boundary
conditions. This solution is used as the initial guess for solving the
Poisson equation on 3D real-space grid enclosing central region of
mGNR-sCNT crossbar, where self-consistent solution within the plane
positioned between mGNR and sCNT is shown in panel (b) (Color
figure online)
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similar to a free electron gas, with some differences. The oceupation ny, still
has a discontinuity at the Fermi wavevector k& = kg, but with a reduced
amplitude Z < 1. The excitations become sharper when they get closer to

—_— ’—? . E‘
the Fermi surface. The total weight in these excitations (quasiparticles) is 5 C k) l,—_> Z ( L) “" /'A

Z. The quasi-free excitations (quasiparticles) are electrons dressed by the
particle hole excitations of the electron gas.
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Addition spectra of Wigner islands of electrons on superfluid helium
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FIG. 1: A series of Wigner crystal structures showing the ar-
rangement of electrons in a circular island from an occupa-
tion number of N = 3to N = 100. The electrons form ring

structures as more electrons are added. At N = 15 an in-
ner ring of five electrons is formed, but at N = 16 the ad-

ditional electron is forced to the center to start a new ring.
. For large N, a triangular Wigner lattice forms in the center,
dielectric substrate £ (Si, SIOx) while the outer electrons remain in rings. (llustration: Alan
Stonebraker / stonebrakerdesignworks. com)
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