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DIFFRACTION,  TIME SCALES,  CLEAN SYSTEMS…DIFFRACTION,  TIME SCALES,  CLEAN SYSTEMS…

INFORMATION PROCESSING: INFORMATION PROCESSING: 

Localized Structures /Cavity Solitons

All-optical image processing

POLARIZATION OF LIGHT: POLARIZATION OF LIGHT: 
Vectorial Spatio-Temporal Phenomena

Correlated Patterns, Phase separation, Symmetry Tuning
QUANTUM ASPECTS:QUANTUM ASPECTS:

Macroscopic quantum correlations in patterns.

PARALLEL Quantum Information
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Self-focusing Kerr medium in a ring cavity

Time evolution of field envelope
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Photorefractive CrystalsPhotorefractive Crystals
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OPTICAL PROCESSING WITH CAVITY SOLITONSOPTICAL PROCESSING WITH CAVITY SOLITONSOPTICAL PROCESSING WITH CAVITY SOLITONS

Write and erase Write and erase solitons solitons 

in an optical cavityin an optical cavity



Switching of Spatial Solitons,    Ackemann-Lange (Munster)

LS0067

intensity of 
the 2nd beam time

background SS moves due 
to noise and 
intensity 
gradient 

SS erased minimum 
unstable

SS ignited

• Adressing: focused second beam (approximately the same size as soliton)

• Ignition: circular polarization parallel to holding beam

• Erasure: circular polarization orthogonal to holding beam

• Polarization properties provide phase insensitive way of control (!)
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Control of localized states in  Control of localized states in  
broad area broad area VCSELsVCSELs (150 (150 µµµµµµµµm)m)

Homogeneous beam + 
Local addressing perturbation

Switch ON-OFF of  LS 

J. Scheuer, M. Orenstein, Science 285, 230 (99)
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Patterns and Localized States in VCSELS
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Degenerate OPTICAL PARAMETRIC OSCILLATOR:
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