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Polymers have fascinating properties because of their broad spectrum of internal relaxation
modes. In a multichain system as a polymer melt, the chains couple in addition to each other.
Contrary to textbook knowledge, we have recently shown that hydrodynamic interactions are
not immediately screened in polymer melts, and that their combination with the viscoelastic
properties of the melt can explain different regimes of anomalous center-of-mass motion of
the chain [1,2]. However, the theory could be solved exactly only for unentangled chains. The
aim of  this project is to implement a numerical  framework to test the theory for melts of
complex  polymer  architectures:  rings  or  branched  polymers  which  have  very  different
viscoelastic properties from linear melts.  The structural and viscoelastic properties have to
be obtained from computer simulations which then serve as input for a numerical solution to
predict the diffusion of the chains. The work could be extended to analyse confined melts [3]
or mixtures with nanoparticles.

The candidate should have a good background in statistical physics and the taste of working
with the computer as the main tool. Some knowledge of programming with C or Python is
expected.  Coarse-grained  molecular  dynamics  simulations  will  be  performed  with  the
LAMMPS code, but the analysis will need programming of new tools.
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