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Abstract/brief description:

Polymer nanocomposites (PNCs) present a vast field of research for condensed matter physics specialists.
Numerous perspective applications are revealed. Many properties of the obtained materials strongly depend on
the dispersion state of nanoparticles (NPs) inside the polymer matrix. Reflectometry is one of the useful
techniques for investigating the NPs structural organization inside thin films of different PNCs. In this project a
student will learn the basics of neutron/X-ray reflectometry method and further perform some modeling and fitting
of the experimental curves. The goal is to clarify how well can the method distinguish NPs organization inside
the film. Given enough time, we will proceed to working with some of the new experimental results obtained at
the FLNP for thin films of polystyrene-fullerene nanocomposite.

Tasks:

1. Learn the basics of the neutron/X-ray reflectometry techniques.

Learn of the model PNC thin film for the method.

Propose different models for NPs organization in the film.

Understand how to model reflectivity curves in the Motofit package of Igor Pro.

Model respective curves for different content of NPs in the film, introduce experimental error.

Fit the obtained curve without a priori knowledge of film structure.

Analyze obtained results, draw conclusions on the methods ability to distinguish NPs structural
organization.
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Preliminary schedule by topics/tasks:

The project will last through the whole Wave 4. The work schedule will be adjusted for the progress of the
student’s research.

Required skills:

1. Basic knowledge of the condensed matter physics.
2. Basic computer skills.

Acquired skills and experience:

Neutron/X-ray scattering basics.

Basic understanding of the reflectometry method.

Basic knowledge about PNCs / PNC thin films.

Modeling and fitting of the reflectivity curves using motofit.
Presenting the obtained results.
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