
UNINA99101394984033211. Record Nr.

Titolo Spins in optically active quantum dots : concepts and methods / /
Oliver Gywat, Hubert J. Krenner, and Jesse Berezovsky

Pubbl/distr/stampa Weinheim, : Wiley-VCH, c2010

ISBN 9786612385247
9781282385245
1282385240
9783527628988
3527628983
9783527628995
3527628991

Descrizione fisica 1 online resource (221 p.)

Altri autori (Persone) BerezovskyJesse
KrennerHubert J

Disciplina 621.38152

Soggetti Quantum dots - Optical properties
Nuclear spin
Quantum dots

Lingua di pubblicazione Inglese

Formato

Edizione [1st ed.]

Livello bibliografico

Note generali Description based upon print version of record.

Nota di bibliografia

Nota di contenuto

Includes bibliographical references and index.

Spins in Optically Active Quantum Dots; Contents; Preface; 1
Introduction; 1.1 Spin; 1.2 Spin-1/2 Basics; 1.3 Quantum Dots; 1.3.1
Spin-Based Quantum Information Processing with Artificial Atoms;
1.3.2 Optically Active Quantum Dots; 1.3.3 "Natural" Quantum Dots; 2
Optically Active Quantum Dots: Single and Coupled Structures; 2.1
Epitaxial Quantum Dots; 2.2 "Natural" Quantum Dots Revisited; 2.2.1
Structure and Fabrication; 2.2.2 Energy Levels and Optical Transitions;
2.3 Self-Assembled Quantum Dots; 2.3.1 Strain-Driven Self-Alignment;
2.3.2 Optical Properties and QD Shell Structure
2.4 Alternative Epitaxial Quantum Dot Systems2.4.1 Electrically Gated
Quantum Dots; 2.4.2 Advanced MBE Techniques; 2.4.3 Nanowire
Quantum Dots; 2.5 Chemically-Synthesized Quantum Dots; 2.5.1
Colloidal Growth; 2.5.2 Energy Level Structure and Optical Properties; 3
Theory of Confined States in Quantum Dots; 3.1 Band Structure of III-V

Autore Gywat Oliver

Materiale a stampa

Monografia



Sommario/riassunto

Semiconductors; 3.1.1 Effective Mass of Crystal Electrons; 3.1.2 Spin-
Orbit Interaction; 3.1.3 Band Structure Close to the Band Edges; 3.1.4
Band-Edge Bloch States; 3.1.5 Coupling of Bands and the Luttinger
Hamiltonian
3.1.6 Splitting of Heavy Hole and Light Hole Bands3.1.7 Electrons and
Holes; 3.2 Quantum Confinement; 3.2.1 One-Dimensional
Confinement; 3.2.2 Quantum Dot Confinement; 3.3 Spherical Quantum
Dot Confinement; 3.3.1 Conduction-Band States; 3.3.2 Valence Band
States; 3.3.3 Deviations from a Spherical Dot Shape; 3.4 Parabolic
Quantum Dot Confinement; 3.5 Extensions of the Noninteracting
Single-Electron Picture; 3.5.1 Symmetry of Many-Particle States in
Quantum Dots; 3.5.2 Coulomb Interaction; 3.5.3 The Concept of
Excitons in Quantum Dots; 3.5.4 Carrier Configurations in the s Shell
and Energies
3.6 Few-Carrier Spectra of Self-Assembled Quantum Dots3.6.1 From
Ensemble to Single Quantum Dot Spectra; 3.6.2 Transition Energies of
Few-Particle States; 4 Integration of Quantum Dots in Electro-optical
Devices; 4.1 Tuning Quantum Dots by Electric Fields; 4.1.1
Semiconductor Diodes; 4.1.2 Voltage-Controlled Number of Charges;
4.1.3 Optically Probing Coulomb Blockade; 4.1.4 Quantum Confined
Stark Effect; 4.2 Optical Cavities; 5 Quantum Dots Interacting With the
Electromagnetic Field; 5.1 Hamiltonian for Radiative Transitions of
Quantum Dots; 5.1.1 Electromagnetic Field
5.1.2 Nonrelativistic Electron-Photon Interaction5.1.3 Total
Hamiltonian for a Quantum Dot and a Field; 5.2 Electric Dipole
Transitions; 5.2.1 Electric Dipole Selection Rules; 5.2.2 Interband
Transitions in a III-V Semiconductor; 5.2.3 Equivalent Classical Electric
Dipole Picture; 5.2.4 Semiclassical Interaction with a Laser Field; 5.3
Magnetic Dipole Transitions; 5.4 Generalized Master Equation of the
Driven Two-Level System; 5.4.1 The Driven Two-Level System; 5.4.2
System-Reservoir Approach; 5.5 Cavity Quantum Electrodynamics;
5.5.1 Strong Coupling Regime; 5.5.2 Weak Coupling Regime
5.6 Dispersive Interaction

Filling a gap in the literature, this up-to-date introduction to the field
provides an overview of current experimental techniques, basic
theoretical concepts, and sample fabrication methods. Following an
introduction, this monograph deals with optically active quantum dots
and their integration into electro-optical devices, before looking at the
theory of quantum confined states and quantum dots interacting with
the radiation field. Final chapters cover spin-spin interaction in
quantum dots as well as spin and charge states, showing how to use
single spins for break-through quantum comput


