COURSE OUTLINE

(1) GENERAL

School of Science

Physics

Undergraduate

10YKO35

THEORY OF SPECIAL RELATIVITY

Lectures (theory and exercises) 4

Special background

No

Greek

Yes, in the English language for Erasmus students

url of eclass:

https://eclass.uoa.gr/courses/PHYS268/



https://eclass.uoa.gr/courses/PHYS268/

(2) LEARNING OUTCOMES

In this course the student acquires the necessary knowledge for the understanding of the principles
of relativity, the notion of spacetime and four-vectors and the physical meaning of using the Lorentz
transformations.

With the completion of the course the student is able to

Describe various physical quantities in the form of four-vectors.

Recognize the types of four-vectors.

Combine the physical quantities that are known in a frame of reference in order to compute them in
another frame of reference.

Explain the difference of measurements in different frames of reference.
Calculate the transformed quantities by means of Lorentz transformations.

Be able to explain the relations between measurements in different frames.
Be able to combine the formulae in various types of problems related with relativistic velocities.

The course aims at the following general competences

Production of new research ideas

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e Tensors (covariant and contravariant four-vectors, metric).

e  Spacetime (space-like, time-like, light-like four-vectors).

e  Relativistic Kinematics and dynamics (Lorentz transformations, invariant quantities, four-velocity,
four-acceleration, four-momentum).

e Paradoxes in special relativity and their analysis.

e  Relativistic particle reactions (conservation of four-momentum).

e Special relativity and electrodynamics (covariant formulation of Maxwell equations, electric and
magnetic field transformations).




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
eclass platform

Lectures 26
Exercises 26
Individual Study/ Study and

Analysis of bibliography / 98

Preparation

Course Total 150

Final written exams in Greek




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Lecturers’ notes

Lecture notes of Christodoulakis & Korfiatis (Theory of Special Relativity, Kallipos, in Greek)
Theory of Special Relativity Part B (M. Tsambarlis) in Greek

Introduction to Special Relativity (W. Rindler) translated to Greek

Theory of Special Relativity and its Applications (K. Christodoulidis, in Greek)




