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Course Objectives

ChnTa AR , X4 %E.  If the course is open to undergraduates, please indicate the
difference.)

BRARE, FEEBEHARE TMERNEAMSMEEZIRTTE, BFARAK, R2EER,
Landauer-Buttiker A3, &ZHIAERE AU RE T %, AR P AT AR e £05E . P AB EHIE Tz I
R, WETE/RUN, BT RN, 2RESHKE, ETRERSE.

After leaning this course, students will get acquired to the basic concepts and theoretical approaches in
quantum transport, including Kubo formula, Feynman diagram techniques, Landauer-Buttiker formula,
transfer matrix and scattering matrix methods, non-equilibrium Green’s functions, etc; and major quantum
transport phenomena, such as the quantum Hall effects, localization effects, universal conductance
fluctuations, quantum linear magnetoresistance, etc.
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Teaching Methods

ChnTa A ARV TR, EEM X0 N %E.  If the course is open to undergraduates, please indicate the
difference.)
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Based on personal research experiences and latest progresses in quantum transport on state-of-art experiments
and theories.
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Course Contents
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Section 1 FERHNE RS 8 URH
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Preliminary concepts

Two-dimensional electron gas; Effective mass, Density of states;
Characteristic lengths; Magnetoresistance; Transverse modes

Section 2 HL AL R4 8 URIN

Landauer A3, AEFWARE, AFHZ

Conductance from transmission

Landauer formula; Non-zero temperature and bias; Exclusion principle

Section 3 BT, WURFEREFIAS AR BRI £ 16 URIN

BN AERE, FEARRR L, AR A

Transmission function, S-matrix and Green’s functions
S-matrix; Green’s function; Tight-binding model

Section 4 HERKMN 4 R

TS SRE, BN R

Quantum Hall effect

Origin of zero resistance; Effect of backscattering

Section 5 JRA S B3k 12 TR

RS, §5)REtk, BSkiE

Localization and fluctuations

Localization length; Weak localization; Conductance fluctuations
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Course Assessment

(@ ##JE= Form of examination; (@) 4r#MJM grading policy: @) MEMAAEHEFM, HEHXSHNE. If

the course is open to undergraduates, please indicate the difference. )
PRE /NG (60%) +113kIR4E (40%)

Quiz(60%)+Oral presentation(40%)

EMEHESERH
Textbook and Supplementary Readings

Textbook

Supriyo Datta, Electronic transport in mesoscopic systems (Cambridge University Press)
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