KBaHTHU TpaHCIOPT Y rpa®eHCKUM
U CHUHTPOHCKUM HAaHOCTPYKTypaMa

Quantum Transport in Graphene and Spintronic Nanostructures

JenHoHefersHW yOp3aHn Kypc ( 5 AaHa, 3 cata cBaku 1aH ), KOju yKIbyuyje npefiaBatba U npakTuuHe gexobe y
padvyHapckoj nabopatopnjn, je An3ajHupaH ga omoryhn noctgunnomumma v Jognnaomuymma y 3agpluHoj

roguHn cryauja ( @UsnkKa, xemunja, enekTpoTexHuKa, U Hayka 0 matepujanima ) fa aHannusnpajy enekTpoHcKy
CTPYKTYPY U TPAHCMOPTHE 0COOWHE YITbeHUKOBUX CUCTEMA KOjU CY Y QOKYCY UCTPaXkKMBarba y HaHOHaykama y

nocnegHnx nNetT rogrHa4a.

COURSE TOPICS:

Nanostructures in Equilibrium: graphene nanoribbons, carbon nanotubes,
topological insulators, elements of density functional theory (DFT).

Nanostructure out of Equilibrium: conductance quantization, weak and strong
localization, quantum spin Hall effect, interferometers, Coulomb blockade, |-V

curves, spin and charge pumping.

Theoretical Techniques: Landauer-Biittiker scattering formalism, nonequilibrium
Green function (NEGF) techniques.

Experimental Technigues: Scanning Tunneling and Atomic Force Microscopy.

Applications: nanoelectronics, molecular electronics and spintronics.

COURSE TOOLS:

MATLAB for numerical simulations
lintroduction to basic programming
techniques will be provided)

MATHEMATICA for analytical calculations
NEGF-DFT computational codes for modeling
of molecular electronics and spintronics

PREREQUSITES:

= One semester of quantum mechanics or
equivalent,

« One semester of statistical mechanics or
equivalent,

« Elementary condensed matter, solid state
engineering, or computational physics
courses are useful, but not required.

- Basic command of scientific English

COURSE WEBSITE: https://wiki.physics.udel.edu/phys824
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[lpesiaBama y cobu 661: noHees/bak, yTopak, Y4eTBpPTaK
PauyHapcka nabopaTtopuja: cpeja, netak

Bpeme: 14 - 17 caTu cBaKH JlaH

Mpenasau:

npo¢. ap. bpaHncnae Hukonuh
Department of Physics & Astronomy
Center for Spintronics & Biodetection :
University of Delaware
http://www.physics.udel.edu/~bnikolic/
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