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scope of activities: graphic material
The mainstream of research includes computer simulations of complex polymer
systems using Monte Carlo methods. In the simulations of simple and complex fluids
we mainly use the Dynamic Lattice Liquid (DLL) model. DLL is a simple model of
fluid dynamics that assumes cooperative particle motion in the form of closed loops.
The model does not require empty spaces, which allows to simulate dense systems,
while the timescale is naturally included as loops are parallelly generated in whole
the system. This model has been successfully applied in many fields of research:
dynamics of chains, brushes, stars, polymer networks and the solvent, phase
separation process, molecular aggregation, polymer diffusion problems, modelling of
chemical reactions, including controlled polymerization, molecular transport in
constrained geometry systems. Additionally, we perform molecular dynamics (MD)
simulations of polymer mixtures and solutions as well as quantum calculations for
organic compounds for use in organic and biologically active electronics. Another
field of interest is the use of dedicated computing machines in molecular simulations,
such as the FPGA-based Analyzer of Real Complex Systems (ARUZ) built in the
Bionanopark in £6dz. We are also working on the implementation of new computer
models, also with the use of parallel computing techniques. We work closely with
experimenters in the field of chemistry, polymer physics and electronics.

present activities:

o Computer simulations of the dynamics of polymer and solvent brushes.

¢ Study of the relationship between structure and dynamics in polymer systems with
different geometries.

* Modelling of a controlled polymerization of macromolecules.
* Simulations of molecular transport in constrained geometry systems.

* Application of dedicated machines (ARUZ) in molecular simulations.

* Quantum computing for organic compounds for organic and biologically active
electronics (adenosine derivatives, metallocarboranes).

¢ Simulations of molecular dynamics of polymer mixtures, eg PMMA, PLA and
derivatives as well as water systems.

e Correlation of experimental and simulation results obtained with the use of models
with different levels of generality.

Future activities:
Development of computer models for simulating complex systems, development of methods for dedicated computing
machines
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List of internship proposal in this research team:
¢ Simulations of molecular dynamics and macroscopic properties of polymer mixtures.
* Implementation of new numerical models for Monte Carlo simulations.
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