GENERAL CONSIDERATIONS

Quantum Physics is a basic cornerstone of Modern Physics as it constitutes a basic ingredient of topics
such as Atomic Physics, Nuclear Physics or Solid State Physics.

The main aim of Quantum Physics is to provide the conceptual tools needed for the analysis and
solution of a wide range physical problems at the microscopic level.

PREREQUISITES

A good command of algebra and vector analysis
Knowledge of the theory of complex variables

Some elementary knowledge of functional analysis and differential equations

Some elementary knowledge of probability and random variables.

OBJECTIVES

Understand the experimental basis of Quantum Physics
Familiarize with the particle-wave aspect of the microscopic phenomena
Understand the concept of wave-function and its use in the interpretation of the quantum phenomena

Solve Schroedinger's equation for the specific case of some simple one-dimensional potentials.

Understand and learn how to apply the postulates of Quantum Mechanics.
Analyze the experiments leading to the introduction of the spin.
Familiarize with the formalism of the kinetic moments.

Understand the behavior of identical particles. Application of Pauli's principle to explain the Periodic
Table.



PROGRAM

Schroedinger's Theory of Quantum Mechanics

Solutions of Time-Independent Schroedinger Equations

One electron Atoms

The Mathematical Tools of Quantum Mechanics

The Postulates of Quantum Mechanics

General Properties of Angular Momentum in Quantum Mechanics
Addition of Angular Momenta

Systems of Identical Particles

Multielectron Atoms: Ground States and Optical Excitations
Molecules

Solids: Conductors and Semiconductors
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ACTIVITIES

The teaching process will include several academic activities such as: lectures, problem solving,

seminars and exams.



The lectures will consist on the exposition and explanation of the topics listed in the program.

The problem solving part will focus on the application of the theoretical concepts introduced in the
lectures.

Seminars. The research work performed by most members of our Department deals with topics closely
connected with Quantum Physics. Therefore, some of the seminars organized by our Department can
be of interest to the students and we will encourage them to attend those seminars

Exams. There will be several controls in order to check the student's academic achievements. In fact,
there will be three controls per semester.



