
Condensed Systems of
Low Dimensionality
Edited by

J. L Beeby
University of Leicester
Leicester, United Kingdom

Associate Editors

P. K. Bhattacharya
University of Michigan
Ann Arbor, Michigan

p. Ch. Gravelle
CNRS-PIRSEM
Paris, France

F. Koch
Technical University of Munich
Garching,, Germany

and

D. J. Lockwood
National Research Council
Ottawa, Canada

Fachbereich Materialwissenschaft
der Techn. Hochschule Darmstadt

Inv.-Nr.: 5CH

Plenum Press
0 n d L with NATO Scientific A M . Division



CONTENTS

INTRODUCTION 1

SEMICONDUCTOR OPTICAL PROPERTIES

2DEG AND ELECTRON-HOLE PLASMAS

Optical Spectroscopy of the Two-Dimensional Electron Gas
in GaAs Quantum Wells 3

A. Pinczuk, B.B. Goldberg, D. Heiman, L.N. Pfeiffer and
K.W. West

Optical Detection of the Integer and Fractional Quantum
Hall Effects in GaAs at Millikelvin Temperatures 27

A.J. Turberfield, S.R. Haynes, P.A. Wright, R.A. Ford,
R.G. Clark, J.F. Ryan, J.J. Harris and C.T. Foxon

Raman Light Scattering from Plasmons in Modulation Doped
Quantum Wells 35

G. Fasol, D. Richards and K. Ploog

Condensation of Confined Electron-Hole Plasmas 51
Gerrit E.W. Bauer

Cooling of an Electron Hole Plasma in GaAs 61

W.W. Ruhle, J. Collet, M. Pugnet and K. Leo

MAGNETO-OPTICS

Magneto-Optics of [111] GaAs/GaAlAs Quantum Wells 73
L. Vina, F. Calle, C. Lopez, J.M. Calleja and W.I. Wang

Spin Memory of Photocreated Carriers in Quantum Wells in
High Magnetic Fields 85

J.C. Maan, M. Potemski, A. Fasolino, K. Ploog and
G. Weimann

Semimetal-Semiconductor Transition in II-VI Compound Type
III Superlattices 97

Y. Guldner, J. Manasses. J.P. Vieren, M. Voos and
J.P. Faurie

QUANTUM WELLS AND SUPERLATTICES

Optical Properties of Semiconductor Systems of Low
Dimensionality 109

J.M. Worlock



From Quantum Well Exciton Polaritons to One-Dimensional
Excitons 123

M. Kohl, D. Heitmann, P. Grambow and K. Ploog

The Optical Properties of Narrow-Gap Low Dimensional
Structures 141

R.A. Stradling

Optical and Magnetic Properties of Diluted Magnetic
Semiconductor Heterostructures 165

L.L. Chang, D.D. Awschalom, M.R. Freeman and L. Vina

Time-Resolved Photoluminescence Determination of Xz-Xx y
Energy Separation and Xz State Lifetimes in
AlGaAs/AlAs Type II Multiple Quantum Wells 181

Jeff F. Young, S. Charbonneau and P. Coleridge

Mechanism of F-X Electron Transfer in Type II
(Al)GaAs/AlAs Superlattices and Multiple Quantum
Well Structures 191

J. Feldmann, E. Gobel, J. Nunnenkamp, J. Kuhl,
K. Ploog, P. Dawson and C.T. Foxon

Spectroscopic Studies of Miniband Structure and Band
Mixing in Superlattices 201

R.J. Nicholas, N.J. Pulsford, G. Duggan, C.T. Foxon,
K.J. Moore, C. Roberts and K. Woodbridge

Saddle-Point Excitons and Fano Resonances in Semiconductor
Superlattices 217

Yia-Chung Chang and Hanyou Chu

SEMICONDUCTOR TRANSPORT

ELECTRONIC

Perspectives on Electron Transport in Semiconductor
Structures . 235

F. Koch

Folklore and Science in High Mobility MOSFETs 247
G.H. Kruithof and T.M. Klapwijk

Theory of Electronic Transport in Low Dimensional
Semiconductor Microstructures 261

S. Das Sarma

Transport Properties of AlxGaj^As/GaAs Heterostructures:
Theoretical Results 283

A. Gold

Electron Energy Relaxation and Charge Buildup Effects in
Resonant Tunneling Devices 293

L. Eaves

Saturated Mini-Band Transport in Semiconductor
Superlattices 307

G. Brozak, M. Helm, R. Bhat, F. DeRosa, P. Grabbe,
D.M. Hwang, M. Koza, T. Duffield, C.H. Perry and
S.J. Allen, Jr.



Intersubband Carrier Scattering in Multiple Quantum Well
Structures 317

A. Seilmeier

Electron-Phonon Interaction in Two-Dimensional Electron
Gases 327

W. Dietsche

MESOSCOPIC

Oscillating Transverse Voltage in a Channel with Quantum
Point Contact Voltage Probes 335

L.W. Molenkamp, H. van Houten, C.W.J. Beenakker,
R. Eppenga and C.T. Foxon

The Suppression of Random Telegraph Noise in a Point
Contact 347

G. Timp, R.E. Behringer, J.E. Cunningham and
E.H. Westerwick

Quantization and Resonant Structure in Low Dimensional
Structures 359

D.A. Wharam

Ballistic Transport Through a Quantum Point Contact 369
E. Tekman and S. Ciraci

Potential Fluctuations in Heterostructure Devices 387
John H. Davies, John A. Nixon and Harold U. Baranger

SEMICONDUCTOR STRAINED LAYERS
1

GROWTH AND RELAXATION

Synthesis, Properties and Applications of Strained Layers
and Heterostructures 401

P. Bhattacharya

In Situ Investigation of the Low Pressure MOCVD Growth of
Lattice-Mismatched Semiconductors using Reflectance
Anisotropy Measurements 409

0. Acher, S.M. Koch, F. Omnes, M. Defour, B. Drevillon
and M. Razeghi

Epitaxial Growth of Strained III/V Semiconductor Alloys -
Composition and Microstructure 435

G.B. Stringfellow

Strain Relaxation and Influence of Residual Strain in GaAs
and (AlGa)As/GaAs Heterostructures Grown on (100) Si
by Molecular Beam Epitaxy 449

W. Stolz, K. Nozawa, Y. Horikoshi, L. Tapfer and
K. Ploog

Strain Relaxation by Misfit Dislocations 461
M. Mazzer



GROUP IV

Strained Layer Heterostructures and Superlattices based on
Group IV Elements 471

G. Abstreiter, K. Eberl, E. Friess, U. Menczigar and
W. Wegscheider

Raman Spectroscopy of Si-Ge Atomic Layer Superlattices 481
D.J. Lockwood

Combined Effect of Strain and Confinement on the Phonon
Spectra of IV/IV Superlattices: Towards a
Quantitative Description 495

A. Fasolino, E. Molinari and A. Qteish

ELECTRONIC AND OPTICAL PROPERTIES

Electronic Structure and Optical Properties of Strained
Layer Superlattices 509

G. Duggan, K.J. Moore, K. Woodbridge, C. Roberts,
N.J. Pulsford and R.J. Nicholas

Magnetospectroscopy of MOCVD Grown GalnSb/GaSb Strained
Layer Quantum Wells 523

G. Rees, S.K. Haywood, R.W. Martin, N.J. Mason,
R.J. Nicholas, G.M. Sundaram, P.J. Walker and
R.J. Warburton

Highly Strained InAs/GaAs Short Period Superlattices • 533
Jean-Michel Gerard

Heterojunction Band Discontinuities for Pseudomorphically
Strained InxGaj^As/AlGa^As Heterointerfaces 547

D.J. Arent, C. Van Hoof, G. Borghs and H.P. Meier

Electronic Properties and Stability of Semiconductor
Heterostructures 557

Inder P. Batra, S. Ciraci and A. Baratoff

Microscopic Theory of Semiconductor Superlattices 569
M. Jaros, L.D.L. Brown, A.W. Beavis, J.P. Hagon,

P. Harrison, I. Morrison, R.J. Turton and K.B. Wong

DEVICES

Strained Layer Lasers in the InGaAs/GaAs/AlGaAs
Heterostructure System 579

H. Morko?

GaAs on InP Based Optoelectronic Integrated Circuits for
Optical Switching Networks 613

A. Ackaert, I. Pollentier, P. Demeester, P. Van Daele,
D. Rondi, G. Glastre, A. Enard, R. Blondeau,
P. Jarry, J. Cavailles, M. Renaud and H. Angenent

Strained Layer Lasers and Avalanche Photodetectors 623
A.R. Adams, J. Allam, I.K. Czajkowski, A. Ghiti,

E.P. O'Reilly and W.S. Ring



The InGaAlAs System for Strained and Unstrained
Heterostructures on InP Substrate 635

M. Quillec, M. Allovon and J.M. Gerard

Materials, Device and Circuit Properties of AlInAs-GalnAs
HEMTs 643

Umesh K. Mishra and April S. Brown

Strain Induced Band Structure Modifications in
Semiconductor Heterostructures and Consequences for
Electronic and Optical Devices 653

Jasprit Singh

Electrical Characterization of SiGe Heterojunction Bipolar
Transistors (HBTs) Formed by Molecular Beam Epitaxy
(MBE) 669

D.J. Godfrey

LAYERED COMPOUNDS

Physics and Chemistry of Layered Compounds 677
W.Y. Liang

The Graphite Intercalation Compounds and Their
Applications 695

Daniel Guerard and Herve Fuzellier

Modification of Electronic Transport Properties by
Intercalation Reactions 709

A. Lerf and W. Biberacher

Molecular' Dynamics Simulation of Ion Transport in
Beta"-Alumina 719

C. Lane and G.C. Farrington

Layered Cuprates with Double Copper Layers: Relationships
Between Structure, Nonstoichiometry and
Superconductivity 729

B. Raveau, C. Michel, J. Provost, M. Hervieu and
D. Groult

Is There Spin on the Quasiparticles in the Copper Oxygen
Planes of High Temperature Superconductors? 749

George Reiter

LOW DIMENSIONAL MOLECULAR STRUCTURES

Low Dimensional Molecular Conductors: Various Aspects of
their Physical Properties • 759

D. Jerome

Conduction in Langmuir-Blodgett Films 771
Andre Barraud and Michel Vandevyver

Langmuir-Blodgett Films of Potential Organic Rectifiers 779
Robert M. Metzger and Charles A. Panetta



Transport in Low Dimensional Organic Structures 795
B. Movaghar

Organized Monolayer Assemblies in the Search for 807
Biomimetic Machines

H. Kuhn

Group Photo 821

Materials Index 823

Subject Index 825


