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Solutions on the edge of chaos in 
magnetohydrodynamic (MHD) channel flow

Background: Fluid flows may in general be classified as either laminar or
turbulent. These two types are separated in state space by a surface referred to
as the edge of chaos, where the dynamics are intermediate.

Motivation: The edge of chaos is of 
codimension 1 and features a 
relative attractor called the edge 
state, which is attracting along the 
edge of chaos and repelling 
transversally to it. As a result of 
these properties, the edge states are 
believed to „guide“ the flow towards 
turbulence, which can be used to 
study active transition mechanisms. 
In the present master thesis, these 
concepts (see figure) will be studied 
in a channel subject to a magnetic 
field. The imposed magnetic field is 
orthogonal to the walls, which leads 
to the formation of Hartmann layers, 
whose stability properties differ 
significantly from those of non-
magnetized channel flow.

Approach: The problem will be addressed using high-performance computing 
and direct numerical simulations based on spectral methods. The student is 
required to familiarize her-/himself with the relevant literature, implement a 
numerical method for performing edge tracking, and run the necessary 
simulations on a large-scale computer cluster.
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and/or applied mathematics, with a special interest in laminar-turbulent 
transition and  computational fluid dynamics. Depending on the ambition level 
of the student, as well as on the quality of the results, the outcome of the study 
will be submitted to a scientific journal, which makes the proposed project 
suitable for a motivated M.Sc. candidate possibly interested in pursuing a Ph.D. 


