@giL&wéREGS”
CHAPTER OVERVIEW

Introduction

These lecture notes have been prepared to give an introduction into the foundations of atomic and molecular physics with an
emphasis on the interaction of these atomic systems with light, and in more general, with electromagnetic fields. The character of
the material is theoretical, and wishes to rely on theoretical mechanical and electrodynamical studies of the students, which is a
prerequisite of being able to follow the material presented here. This is an advanced course for BSc students. In spite of the
theoretical approach based on mathematical argumentations, we tried to connect the material with experimental observations.
These short notes, however cannot be considered as a replacement of courses where deeper experimental insight should be
gathered.

There are several problems ( ~50) embedded in the text, and their solution is strongly recommended for the students. In view of the
author this is a necessary condition for getting a reliable knowledge of the subject, as is the case with any other physics subject.
The electronic form made it possible to include animations which may significantly improve the level of understanding, as it
enabled us to couple demonstrations and interactive animations to the material which should make more easy the understanding of
the rather abstract notions and laws of atomic physics. These are — as it is usual in physics — quantitative relations, the true depth
and content of which can only be understood in the language of mathematics. This difficult task is intended to be promoted by the
included multimedia materials. The animations can be started by clicking on the links in the tables, which visualize the problems in
question.

The theory of atomic and molecular physics is not an easy subject, but modern technology is based more and more on the laws and

properties of micro-world, so it seems necessary to understand the most important rules and methods of this field of a physics
student.

: Wave-corpuscular duality of photons and massive particles
: Basic concepts of quantum mechanics

: Angular momentum in quantum mechanics

: Atomic spectra, simple models of atoms

: Spin and the fine structure

: Many-body problems, systems of identical particles

: Molecular structure and spectra

N O Ul A W N

: Bose Einstein Condensation

9: Elements of Coherent atom field interactions

10: Atoms in Strong Fields

11: Photons: quantization of a single electromagnetic field mode

12: A quantum paradox and the experiments
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