Contents

Part I Squeezed and Nonclassical Light

Discrete-Mode Theory of Quantum-Optical Processing
By R. Loudon (With 3 Figures) ........ ..ot innnnnnnn

Continuous-Mode Theory of Quantum-Optical Processing
By JR. Jeffers, R. Loudon, K.J. Blow, and S.J.D. Phoenix
(With TFIgure) .. ... ittt iee i eeenena e

Generation of Squeezed Light
By E. Giacobino (With4 Figures) .. ... .. .. cuun ittt nnnn

Optical Switching Induced by the Variation of the Squeezing Phase
By P. Galatola, L.A. Lugiato, M.G. Porreca, and P. Tombesi
(With T Figure) ... i ittt ittt et ettt te it tenenennn

Intensity Squeezing in Lasers with Two-Photon Saturable Absorbers
By P. Garcia Ferndndez, L. Lugiato, and F.J. Bermejo (With 4 Figures) .

Quantum Corrections to the Berry Phase
for the SO(2,1) Dynamically Invariant Parametric Oscillator
By JM.Cerveréand JD. Lejarreta . .. ..o ov i iiniiin i

Nonclassical States of Light and Canonical Transformations
By A. Luisand L.L. Sdnchez-Soto . ........... . ... it

Langevin Equations for Squeezing

by Means of Non-linear Optical Devices

By F.J. Bermejo, P. Garcia Ferndndez, P. Colet, S. Balle, R. Toral, and
M. San Miguel (With T Figure) ......... .0t ans

Part I Processes in Very Strong Fields

Atomic Physics and Nonlinear Optics in Very Strong Laser Fields
By JLH. Eberly (With 13 Figures) ........ ...t iiiiiinainns

Multiphoton Absorption Induced by Chaotic Phenomena
By C.L. Sigiienza, P.F. Gonzédles-Diaz, and M. Santos . ............

Coherence and Interference in Multiphoton Processes
By A. Sanpera and L. Roso-Franco (With 1 Figare) ...............



Part III Basic Quantum Phenomena

Amplification, Lasing and Inversion

By P. Mandel and O. Kocharovskaya ............ ... vavnn. 109
Trapping in Some Model Hamiltonians
By J.L Cirac and L.L.. Sdnchez-Soto . .............. ... ... ... 120

Optical Bistability in a Ridge Waveguide Resonator

Including a Multiple Quantum Well

By G.P. Bava, P. Debernardi, F. Castelli, and L.A. Lugiato

(With 6 FIZUIES) &+ . . v vt ittt ettt et ittt 125

Squeezing Behaviour of a Degenerate Paramp

with Fourth-Order Interaction: Stationary and Transient Statistics

By C. Cabrillo, P. Garcia Ferndndez, F.J. Bermejo, P. Colet, R. Toral, and

M. San Miguel (With4 Figures) .......... .. i, 131

Completely Integrable Systems in Nonlinear Optics

of Elliptic Gaussian Beams

By A.M. Goncharenko, Yu.A. Logvin, A.M. Samson, P.S. Shapovalov,

and S.I. Turovets (With 1 Figure) ............. . . i, 137

Nonlinearities in Polar Molecules:
Optical Bistability and Phase-Conjugation
By M.A. Antén, 1. Gonzalo, and J.L. Escudero (With 3 Figures) ...... 142

Phase Space Methods in Quantum Optics:
Quantization Maps in the (g, p) Representation
By L Martinez ........ .ttt it iae it ennenn 147

Part IV Nonlinear Dynamics

Chaos and Pulsating Instabilities in Stimulated Brillouin Scattering
By R.G. Harrison, J.S. Uppal, Weiping Lu, and A. Johnstone

(With 7FHGUIES) « . ¢ oo it i ii e e e e it et et et eeie e eaannn 155
Optical Chaos in a Laser Diode Pumped Nd Doped Fibre Laser

By D. Derozier, S. Bielawski, and P. Glorieux (With 4 Figures) ...... 167
Amplitude and Phase Dynamics in a Four-Level Model

of a Coherently Pumped Laser

By M. Arjona, F. Laguarta, J. Pujol, and R. Corbaldn (With 4 Figures) . 171

Linear Stability Analysis of a Resonant Cascade Laser
By E. Rold4n, G.J. de Valcércel, and R. Vilaseca (With 2 Figures) .. ... 179

Phase Anholonomy and Quasiperiodicity
in Optical Systems with Intensity Pulsations
ByCZ Ningand H. Haken .............. ... oo, 185

vitt



Local and Global Bifurcations in Opto-thermal Bistability

with Localized Absorption

By 1.1 Rosell, F. Pi, F. Boixader, J. Farjas, J. Massaneda, and G. Orriols
(With 4 Figures) ... ..o i i i ittt it ettt it i et e e

Induced Superradiance and Dynamical Chaos
in a Thin Film of Two-Level Atoms
By Yu.A. Logvin, AM. Samson, and S.I. Turovets (With 1 Figure) . ...

Analysis of a Modulated LIS Model
By H. Zeghlache, V. Zehole, and P. Glorieux (With 3 Figures) .......

Role of the Earth’s Magnetic Field and Atomic Coupling
in Polarization Instabilities in Quasi-Isotropic Lasers
By J.C. Cotteverte, F. Bretenaker, and A. Le Floch (With 7 Figures)

Ultrashort Pulse Dynamics in Nonlinear Couplers
By M. Romagnoli, S. Trillo, S. Wabnitz, and L. Zoccolotti
(With 3 Figures) ... ...ttt in ittt ittt

Deterministic Phase Diffusion, Dimensions and Entropies

of Chaotic Lasing in the He-Ne Ring Laser Gyro

By L.E. Zuikov, P.G. Krivitsky, AM. Samson, and S.I. Turovets

(With T Figure) . ... ..ottt ie i aenn

195

200

206

214

218

Part V Transverse Effects

Transverse Pattern Formation in Lasers
By Chr. Tamm, L.A. Lugiato, M. Brambilla, A.B. Coates, C.O. Weiss,
and R. McDuff (With 20 Figures) .. .. ...ttt i iiiee e

Principles of Transverse Pattern Formation in Lasers
By M. Brambilla, F. Battipede, L.A. Lugiato, F. Prati, and V. Penna .

Phase Singularity Crystals in Transverse Laser Patterns
By F. Battipede, M. Brambilla, L.A. Lugiato, F. Prati, and V. Penna
(With 3 FIgUres) ... .. .c vt ittt ittt it iae s

Order-Disorder Transition in the Local Dynamics
of a TEA CO; Laser
By J M. Guerra, F. Encinas, and L. Pastor (With 9 Figures) ..........

225

240

245

250

Part VI Influence of Noise

Noise and Transient Dynamics in Semiconductor Lasers
By P. Spano, A. Mecozzi, A. Sapia, and A. D’Ottavi (With 19 Figures) .

Relation Between Passage Time and Maximum Intensity
in Semiconductor Laser Gain Switching
By S. Balle, P. Colet, and M. San Miguel (With 2 Figures) . ........

259

293



Transition from Deterministic to Stochastic Behaviour
in Bistable Systems

By C. Boden, I. Roloff, F. Mitschke, and H. Welling (With 3 Figures) . .

Phase and Amplitude Correlations Induced
by the Switch-On Chirp of a Detuned Laser
By S. Ciuchi, F. de Pasquale, M. San Miguel, and N.B. Abraham

(With 5 FIgUures) .. o v v it vttt ittt ittt tae et eanannn

Noise and Symmetry Restoring in Transverse Laser Patterns
By P. Colet, M. San Miguel, M. Brambilla, and L.A. Lugiato

(With 4 FIgUIes) .o o it vttt i ittt te e ca e e et enaannn

Analysis of the Decay of Intensity Correlation Functions
for the Gain-Noise Model of Dye Lasers
By J.M. Noriega, L. Pesquera, M. A. Rodriguez, J. Casademunt, and

A. Herndndez-Machado (With 3 Figures) .....................

Anomalous Fluctuations for a Good Cavity Laser with Swept Losses

By A. Valle, L. Pesquera, and M.A. Rodriguez (With 2 Figures) .....

Detection of Weak Optical Signals in a Laser

By JM. Sancho and J.I. Jiménez Aquino (With 2 Figures) .........

Indexof Contributors. . ... ........... ... . e iuinun..

298



Index of Contributors

Abraham, N.B.
Ant6n, MLA.

Arjona, M.

Balle, S. 65, 293
Battipede, F. 240, 245
Bava, GP. 125
Bermejo, F.J. 42, 65, 131
Bielawski, S. 167
Blow, K.J. 14
Boden, C. 298
Boixader, F. 190
Brambilla, M. 225, 240,
245, 308
Bretenaker, F. 206

363
142
17

Cabrillo, C. 131
Casademunt, J. 313
Castelli, F. 125
Cerverd, JM. 55
Cirac, J.I. 120
Ciuchi, S. 303
Coates, A.B. 225

Colet, P. 65, 131, 308, 293

Corbaldn, R. 171
Cotteverte, J.C. 206

Debernardi, P. 125
Derozier, D. 167
D’Otavi, A. 259

Eberly, JH. 77
Encinas, F. 250
Escudero, J.L. 142

Farjas, J. 190
Floch, A. Le 206

Galatola, P. 38

Garcia Ferndndez, P. 42,
65, 131

Giacobine, E. 27

Glorieux, P. 167, 200

Goncharenko, AM. 137
Gonzdles-Diaz, P.F. 96
Gonzalo, I. 142
Guerra, JM. 250

Haken, H. 185

Harrison, R.G. 155

Herndndez-Machado, A. 313

Jeffers, IR, 14
Jiménez Aquino, J.L
Johnstone, A. 155

323

Kocharovskaya, O. 109

Krivitsky, P.G. 218

Laguarta, F. 171
Lejarreta, JD. 55
Logvin, Yu.A. 137, 195
Loudon,R. 3,14
Lu, Weiping 155
Lugiato, L. 42, 38, 125,
225, 240, 245, 308
Luis, A. 60

Mandel, P.
Martinez, J. 147
Massaneda, J. 190
McDuff, R. 225
Mecozzi, A. 259
Miguel, M. San 65, 131,
293, 303, 308
Mitschke, F. 298

109

Ning, CZ. 185
Noriega, JM. 313

Orriols, G. 190
Pasquale, F. de 303
Pastor, 1. 250

Penna, V. 240, 245
Pesquera, L. 313, 318

Roloff, 1.

Phoenix, $.J.D. 14
Pi, F.
Porreca, M.G. 38
Prati, F. 240, 245
Pujol, J.

190

171

Rodriguez, M.A. 313, 318

179
298

Roldén, E.

Romagnoli, M. 214

Rosell, J.I. 190
Roso-Franco, L.

101

Sdnchez-Soto, LL. 60, 120

Samson, A.M.
195

Sancho, IM. 323
Sanpera, A. 101
Santos, M. 96
Sapia, A. 259
Shapovalov, P.S.
Sigiienza, CL. 96
Spano, P. 259

Tamm, Chr. 225
Tombesi, P. 38
Toral, R. 65, 131
Trillo, S. 214
Turovets, S.I

Uppal, J.S.
de Valcdrcel, G.J.

Valle, A. 318
Vilaseca, R. 179

155

Wabnitz, S. 214
Weiss, C.O. 225
Welling, H. 298

Zeghlache, H. 200
Zehnle, V. 200
Zoccolotti, L. 214
Zuikov, LE. 218

137, 218,

137

179

137, 195, 218

327



