Course Unit Descriptor

Study Programme:Physics, Professor of Physics

Course Unit Title: Special Theory of Relativity

Course Unit Code: F18STR

Name of Lecturer(s): Full Professor Milica Pavkov Hrvojevi¢

Type and Level of Studies: Bachelor Academic Degree

Course Status (compulsory/elective): Elective

Semester (winter/summer): Summer

Language of instruction: English

Mode of course unit delivery (face-to-face/distance learning): Face-to-face

Number of ECTS Allocated: 6

Prerequisites: Mechanics, Fundamentals of Mathematical Physics

Course Aims: Students will get to know with basic concepts of theory of relativity. Working on concept of time, space
and causality. Expanding intellectual horizon and training for theconfrontation with open problems on the front of
scientific thought.

Learning Outcomes: On completion of this module, student should be able to understand basic ideas and reasoning
behind the development of special theory of relativity and its application to the other fields. Student should also be able to
follow the literature in the field, to develop ability to analyse the problem and to develop critical way of reasoning. Student
will know basic ideas of kinematics, dynamics and electrodynamics of special theory of relativity (STR), but also the
technique for serious approach to further relativistic disciplines.

Syllabus:

Theory

Introduction. Michelson-Morley experiment. Attempts to overcome the contradictions. Basic ideas of Einstein theory of
relativity, postulates of special theory of relativity. Lorentz transformation. Consequences of Lorentz transformation.
Minkowski space. Scalars, vectors and tensors in Minkowski space. Covariant and contravariant entities. Kinematical and
dynamical elements of the particle in Minkowski space. Covariant formulation of physical laws. Relativistic mechanics.
Covariant formulation of laws of mechanics. Relativistic kinematics. Basic dynamical equation in covariant form. Energy
and impulse. Relativistic dynamics of collision processes. Hamilton principle. Covariant formulation of electrodynamics
of vacuum. Covariant formulation of electromagnetic potentials. Covariant formulation of Maxwell equations for vacuum.
Covariant formulation of electrodynamics of material environment. Covariant formulation of Lorentz force. Charged
particle motion in electromagnetic field.

Practice
Problem solving.

Required Reading:

1. M. Belloni, W. Christian, A. Cox, Physlet Quantum Physics: an interactive introduction, Pearson Education, Inc.
2006.

2. N. M. J. Woodhouse, Special Relativity, Springer, London, 2003.

3. H. Stephani, Relativity — An Introduction to Special and general Relativity, Cambridge, University Press, 2004.

Weekly Contact Hours: Lectures: 3 Practical work: 2

Teaching Methods: Lectures

Knowledge Assessment (maximum of 100 points):




Pre-exam obligations | points Final exam points

Active class .

L written exam 20
participation
Practical work oral exam 40

Preliminary exam(s) I

Seminar(s)

The methods of knowledge assessment may differ; the table presents only some of the options: written exam, oral exam,

project presentation, seminars, etc.




