Mega-class research facilities
1. The name of the educational program, within the framework of which the discipline is read

Master's program "Nanoscale structure of materials" in the direction 03.04.02 "Physics".
2. Total labor intensity 
5 ZET, 180 hours, of which lectures - 36 hours, practical - 9 hours, independent work - 99 hours.
3. The place of discipline in the structure of the educational program

For successful study of this discipline, the following knowledge, skills and habits are necessary:

Knowledge: the fundamentals of the course in general physics, solid state physics.

Abilities: the ability to work with modern office software packages and Internet browsers is desirable.

Skills: work with a personal computer.

The list of subsequent academic disciplines, for which knowledge, skills and habits formed by this academic discipline are necessary: "Internship", "Pre-diploma internship". Also, the knowledge gained as a result of mastering the discipline can be used by students in preparing the Master’s thesis.
4. The purpose of studying the discipline

The purpose of mastering the discipline "Mega-class research facilities" is to form students' knowledge on the possibilities of modern synchrotron sources of X-ray radiation and neutron sources for studying the local atomic and electronic structure of materials.
5. Content of the discipline

Module 1. "Synchrotron X-ray sources General principles of computer simulation".

The history of the development of synchrotron radiation sources (SI) in Russia and abroad.

Principles of synchrotron radiation generation. Rotary magnets, wigglers, undulators.

Properties of synchrotron radiation

The main elements of the experimental stations. X-ray optics. Detectors.

Methods for investigating the nanoscale structure of matter, used at SI sources. Differences from laboratory analogues. Experiments in real technological conditions (in situ and operando)

X-ray absorption spectroscopy

X-ray emission spectroscopy.

X-ray resonance inelastic scattering.

X-ray diffraction.

X-ray Raman spectroscopy.

Small angle X-ray scattering

Methods of obtaining images. X-ray tomography

Implementation of practical work: preparation of an application for an experiment on the source of synchrotron radiation on the theme of the student's scientific work.

Module 2. Neutron sources

History of development of neutron sources in Russia and abroad.

Properties of neutrons. Their difference from X-ray photons as a tool for studying the nanoscale structure of materials.

Methods for generating neutron beams. Research nuclear reactors. Accelerators.

The main elements of the experimental stations. Neutron optics. Detectors.

Methods for investigating the nanoscale structure of matter, applied to neutron sources.

Elastic neutron scattering. Neutron diffraction.

Inelastic neutron scattering
6. Basic educational technologies

Within the discipline, the lecture work (lectures and practical exercises) is combined with the out-of-class independent work of students. Practical classes are conducted in a computer class with access to the Internet. As a result of the implementation of practical assignments, students prepare applications for experiments on mega-class ficilities.
7. Forms of control

The current control of the discipline provides for monitoring the attendance of lecture and practical classes, ongoing testing, practical work, attending the activities of the International School for Young Researchers of IWSN.

Border control over the discipline provides for the protection of practical work (applications for experiments on mega-class installations).

Intermediate attestation in the form of an exam.
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