
Contents

Preface to the Second Edition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii
Preface to the First Edition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi
Contributors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xix

Part I Fundamentals

Chapter 1 Theory of Self-Phase Modulation 
and Spectral Broadening
Y.R. Shen and Guo-Zhen Yang  . . . . . . . . . . . . . . . . 1

Chapter 2 Supercontinuum Generation in Condensed Matter
Q.Z. Wang, P.P. Ho, and R.R. Alfano  . . . . . . . . . . . 33

Chapter 3 Ultrashort Pulse Propagation in Nonlinear 
Dispersive Fibers
Govind P. Agrawal  . . . . . . . . . . . . . . . . . . . . . . . . . 91

Chapter 4 Cross-Phase Modulation: A New Technique for 
Controlling the Spectral, Temporal, and Spatial 
Properties of Ultrashort Pulses
P.L. Baldeck, P.P. Ho, and R.R. Alfano  . . . . . . . . . . 117

Chapter 5 Simple Models of Self-Phase and 
Induced-Phase Modulation
Jamal T. Manassah . . . . . . . . . . . . . . . . . . . . . . . . . . 184

Chapter 6 Self-Steepening of Optical Pulses
B.R. Suydam  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295

Chapter 7 Self-Focusing and Continuum Generation in Gases
Paul B. Corkum and Claude Rolland  . . . . . . . . . . . 318



Chapter 8 Utilization of UV and IR Supercontinua in 
Gas-Phase Subpicosecond Kinetic Spectroscopy
J.H. Glownia, J. Misewich, and P.P. Sorokin  . . . . . . 337

Chapter 9 Applications of Supercontinuum:
Present and Future
R. Dorsinville, P.P. Ho, Jamal T. Manassah, and 
R.R. Alfano  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377

Chapter 10 Pulse Compression in Single-Mode Fibers:
Picoseconds to Femtoseconds
A.M. Johnson and C.V. Shank  . . . . . . . . . . . . . . . . . 399

Part II New Developments

Chapter 11 Coherence Properties of the Supercontinuum Source
I. Zeylikovich and R.R. Alfano  . . . . . . . . . . . . . . . . 453

Chapter 12 Supercontinuum Generation in Materials 
(Solids, Liquids, Gases, Air)  . . . . . . . . . . . . . . . . . . . . 473

Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 473

Chapter 13 Supercontinuum Generation in 
Microstructure Fibers  . . . . . . . . . . . . . . . . . . . . . . . . 481

Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 482

Chapter 14 Supercontinuum in Wavelength Division 
Multiplex Telecommunication  . . . . . . . . . . . . . . . . . . 498

Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 498
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 498

Chapter 15 Femtosecond Pump: Supercontinuum Probe 
for Applications in Semiconductors, Biology,
and Chemistry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505

Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 506

Chapter 16 Supercontinuum in Optical Coherence 
Tomography  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510

Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 510

xvi Contents



Chapter 17 Supercontinuum in Femtosecond Carrier-Envelope 
Phase Stabilization  . . . . . . . . . . . . . . . . . . . . . . . . . . . 512

Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 514

Chapter 18 Supercontinuum in Ultrafast Pulse Compression  . . . . 517
Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 517

Chapter 19 Supercontinuum in Time and Frequency Metrology  . . 519
Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 519
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 519

Chapter 20 Supercontinuum in Atmospheric Science  . . . . . . . . . . 522
Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 522

Chapter 21 Coherence of the Supercontinuum  . . . . . . . . . . . . . . . 524
Summary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 524
Updated References  . . . . . . . . . . . . . . . . . . . . . . . . 525

Index  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529

Contents xvii



http://www.springer.com/978-0-387-25097-7


