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Diffusive transport of waves can be qualitatively different from that for particles due to 

interference. One striking consequence of the interference is existence of “open channels”, which 
enable an optimally prepared coherent input beam transmit through a lossless diffusive medium 
with an order of unity efficiency. Such intrinsic eigenchannels and the corresponding eigenvalues 
of the random medium can be found by singular value decomposition of the transmission matrix 
relating the input and output waves. The density of all eigenvalues is given by the universal 
bimodal distribution, independent of both microscopic and macroscopic details of the system. In 
contrast, the concept of universality does not apply to the spatial profiles of the corresponding 
eigenfunctions [1,2].  

In this work, we demonstrate that it is possible to manipulate the coherent transport of waves 
in random media by utilizing the boundary shape W(z) of the waveguide as a parameter. Simply 
put, wave interferences make transport a nonlocal process, which depends on the confining 
geometry of the system. Here we consider 2D waveguide of width W that depends smoothly on 
the longitudinal coordinate z. In particular, we demonstrate the spatial profile of the maximum 
transmission eigenchannel depends predictably on W(z). The currently available theoretical 
models based on return probability of waves or the fundamental solution of the diffusion equation 
cannot adequately describe this dependence. We propose a new model that relates W(z) to the 
spatial profile of the maximum transmission eigenchannel. This opens path to inverse design, i.e. 
obtaining the waveguide shape based on the desired eigenchannel profile, with applications in e.g. 
noninvasive biological imaging, photovoltaics and random lasers. 
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