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2% 0DBE Course Objectives

There is a growing interest in quantum information processing, in which semiconductor nano—structures represented by quantum dots are the
candidates for the practical applications. We first review the semiconductor nano—structures where quantum mechanics is the physics
characterizing essential properties. A special emphasis is on the presentation by students on introduction and explanation of related scientific
papers.

FLEH4E Course Goals

The final goal of this course is to understand the basic physics for quantum information processing and the potential use of semiconductor
nano—structures for its realization.

$235HE Course Schedule

Introduction

Quantum physics in semiconductors

Schrodinger equation of electron envelope function

Size quantization

Tunneling phenomena

Self-assembled dots by Stranski-Krastanow mode
Wavepacket contraction for quantum cryptography

EPR paradox and quantum teleportation for quantum repeaters
Quantum computing

Coherent control of single electron spins

Quantum computing using electron spins in quantum dots
Semiconductor spintronics

THE HIGHLIGHS: Introduction and explanation of related scientific papers by students

ERFE (PE - HE) FONRLSE Homework

30-60 min. for homework

AHERHEDEXE - 3% Grading System

20%: class participation, 40%: assignments (3 assignments are required during the term), 40%: presentation

TXR b+ - HEE Textbooks

§E3i5EE#E Reading List
Explorations in Quantum Computing,”C. P. Williams, S. H. Clearwater: Springer, NY, 1998
Quantum Computaion and Quantum Information,”"M.A. Nielsen, I.L.. Chuang: Cambridge University, 2010

SIBAR—L~A— Websites

=D HR—L~R— Nebsite of Laboratory

{% Additional Information

undergraduate—level quantum mechanics and elementary solid state physics are needed to understand this lecture




