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My research centers around the analysis of nonlinear PDE over unbounded domains. Ano-
ther focus are Mathematical Modeling and numerical simulation. For an overview, my re-
search can be arranged into 4 overlapping areas:

1. Fluid flow, in particular film flow with a free boundary over inclined planes [7, 6, (10,
23,121, 28, [17} 127, 31]

2. Nonlinear Optics and related systems (NLS related problems) [3}8,15,[18, /19|25, 29,
36]

3. Dynamics of pattern formation ((dissipative) problems in which the Ginzburg-Landau
equation and variants play important roles) [1,[4] 2,129, 22, [35,

4. Miscellaneous PDE systems from physics, chemistry and biology, e.g., Reaction—
diffusion systems from surface catalysis, and plasmonic nano—particles, 11,
14,124,133, 32, 38]

From the analytic point of view the focus are existence and stability problems and ap-
proximation by amplitude or modulation equations. Concerning stability the main issue
are continuous spectra up to the imaginary axis, which for parabolic problems yields at
most diffusive stability, characterized by polynomial decay rates of spatially algebraically
localized perturbations. The amplitude equations are important for model reduction and
unification. A recent development is the consideration of problems which are not transla-
tionally invariant, e.g., spatially periodic problems or slowly varying coefficients.
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