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(1) Critical slowing down and amplitude equations for the slow modes.

                        Landau-Ginzburg equation with real coefficients.
                        Symmetry considerations and linear combination of slow modes.
                        Boundary conditions - pattern selection by ramp.

(2) Weakly nonlinear analysis of the dynamics of patterns.
                         Secondary instabilities of spatial structures.
                                 Eckhaus instability.
                                 Zig-zag instability.
                                 Time dependent structures.

(3) Complex Landau-Ginzburg equation
                         Convective and absolute instabilities of patterns.
                          Benjamin-Feir instability - spatio-temporal chaos.
                         One-dimensional coherent structures. Noise sustained structures.
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Classification of instabilities - emerging structures
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Beyond the instability: Amplitude equation for slow modes
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Variation of the amplitude of the periodic structure 

on lenghtscale                         and on timescale               .    

Amplitude equation: Characteristic lengths and times
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Amplitude equation
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Amplitude eq.: Derivation from the Swift-Hohenberg equation
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Amplitude equation: Simple solutions
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Amplitude equation: Why is it so general?
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Amplitude equation: What can we get out of it?
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Amplitude equation: Fixing the time-scale
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Amplitude equation: Secondary instabilities I
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Amplitude equation: Secondary instabilities II
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Amplitude equation: Secondary instabilities III
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Amplitude eq.: Secondary instabilities: Phase diffusion
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Amplitude equation for A(x,y,t): Secondary instabilities
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Dynamics of  secondary instabilities: Topological defects
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Translating structures
A.J. Simon, J. Bechofer, A. Libchaber

Isotropic-nematic transition

Solitary wave to
moving to the left

Collision of two solitary waves
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Complex Landau-Ginzburg equation
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CLG equation: Secondary Instabilities
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CLG equation: Coherent structures AAicAicAA xt
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