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Aim of the course. The course aims to provide a thorough introduction to the fundamentals
concepts of quantum mechanics and to discuss several applications of it.

Expected learning outcomes. The students will develop a deep understanding of notions and
concepts of non-relativistic quantum mechanics.

Prerequisites. The course is self-contained. The knowledge of linear algebra concepts – including
the theory of vector spaces and the diagonalization of matrices – is required.

Delivery modes. Frontal lectures, including problems sessions on several applications of quan-
tum mechanics.

Assessment and grading criteria. The examination will be based on 1 written test and an
oral test. The final mark is provided by the average of the written (50%) and oral (50%) parts.

Suggested references. (1) J. J. Sakurai, Modern Quantum Mechanics (Addison-Wesley); (2) R.
Shankar, Principles of Quantum Mechanics (Plenum Press); (3) P. A. M. Dirac, The Principles of
Quantum Mechanics (Oxford University Press); (4) L. E. Picasso, Lectures in Quantum Mechanics
(Springer International Publishing); (5) E. d’Emilio, L. E. Picasso, Problems in Quantum Mechanics:
with Solutions (Springer International Publishing).

CONTENTS

I. A Recap of Crucial Experiments in Quantum Me-
chanics

II. Mathematical Foundations: Vector Spaces

III. Hermitian Operators

IV. Physical Observables

V. Representations in Quantum Mechanics

VI. Eigenvectors and Eigenvalues of the Momentum;
Uncertainty Principle

VII. Schrödinger Equation, Conserved Quantities and
Stationary States

VIII. Time Evolution in Quantum Mechanics

IX. Reminder on One-Dimensional Problems

X. Eigenvalues and Eigenvectors of Angular Momen-
tum and Kinetic Energy

XI. Schrödinger Equation in Three Dimensions; Central
Potentials

XII. Problems Treated with Matrix Techniques
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