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| will report on recent projects focused on the coherent scattering of waves in disordered media
or at corrugated surfaces. In the first part of my talk | will speak about our theoretical and
experimental studies on microwave scattering through systems which are so
strongly disordered, that the effect of Anderson localization suppresses all but a single
transmission channel [1]. As a result, we can describe the entire disordered sample in this
deeply localized limit as an effective 1D system with a renormalized localization length. We
show that the dominant transmission channel is formed by an individual Anderson-localized
mode or by a so-called "necklace state". Using pulsed excitations of the disordered samples
allows us to identify long-lived localized modes and short-lived necklace states at long and short
time delays, respectively.

In a second project, we study the wave transmission through wave guides with surface
corrugations [2,3]. We show that for a quantitatively accurate description of such a situation,
scattering processes need to be taken into account, which are of higher order in the surface
corrugation amplitude than those which are conventionally considered. Including these higher-
order terms, we are able to provide fully analytical expressions for the multimode
wave guide transmission which are in excellent agreement with independently obtained
numerical results [2]. Based on this comprehensive approach we find and explain pronounced
reflection resonances in wave guides with a step-like surface profile - a robust effect which has
been overlooked in previous studies of the same system. | will also explain how these insights
allow us to design wave guides with transmission band gaps in predetermined frequency
intervals - an approach which was successfully implemented also experimentally [3].
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