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Electrodynamics


Lecturer: Prof. Stoytcho Yazadjiev

Assistant: Chief Assist Prof. Dr. Kalin Staykov
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	60

	
	Seminars
	30

	
	Practical exercises (school internships)
	

	Total in-class work
	90

	Out-of-class work
	Independent work (work in Library, home preparation)
	60

	
	Course project
	45

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	             105

	TOTAL ACADEMIC WORK
	190

	ECTS credits in-class work
	3

	ECTS credits out-of-class work
	3.5

	TOTAL ECTS CREDITS
	6.5

	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	40%

	2. 
	Final exam
	60%

	3. 
	
	

	4. 
	
	

	Outline of the course:

	The course is devoted to the Classical Electrodynamics and the Special Relativity. The course introduces the basics ideas and equations of the electrodynamics and the theory of special relativity. The students will be acquainted with the basic results and they will be able to solve standard problems. They will have the background to further expand their knowledge and skills in this area.




	Preliminary requirements:

	Vector and tensor calculus. Partial differential equations.


	Key competences acquired:

	The students will be acquainted with the basic results and they will be able to solve standard problems. They will have the background to further expand their knowledge and skills in this area.




Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Electric charges
	2

	2
	Basic laws of electrostatics
	2

	3
	Multipole expansion of the electrostatic field of compact sources
	2

	4.
	Tension and energy of the electrostatic field
	2

	5.
	Basic laws of magnetostatics
	2

	6.
	Multipole expansion of magnetostatic field
	2

	7.
	Dynamical electromagnetic field. Faraday’s law.
	2

	8.
	Maxwell equations.
	2

	9.
	Poynting’s theorem and conservation of energy and momentum. 
	2

	10.
	Electromagnetic gauge potentials 
	2

	11. 
	Electromagnetic field of a moving point charge
	2

	12.
	Multipole radiation
	2

	13.
	Lorentz transformation and special theory of relativity
	2

	14.
	Geometric formulation of special theory of relativity 
	2

	15.
	Relativistic formulation of classical electrodynamics
	2

	16.
	Relativistic mechanics of a point particle
	2

	17.
	Relativistic conservation laws and their application in physics of elementary particles
	6

	18.
	Relativistic motion of charges particles in external electromagnetic fields
	4

	19.
	Maxwell's equations in material media.
	4

	20.
	Stationary electric and magnetic fields in macroscopic media
	4

	21.
	Constitutive relations and their microscopic origin - elements of the microscopic theory of the matter: conductivity, magnetism.
	6

	22.
	Electromagnetic waves in macroscopic media: polarization, laws of reflection and refraction, cavities, waveguides.
	4

	
	Seminars/Practical exercises
	

	1
	Electrostatics
	8

	2
	Magnetotatics
	8

	3
	Special theory of relativity
	2

	4.
	Multipole fields and radiation
	4

	5.
	Radiation by moving charges
	4

	6.
	Electromagnetic waves in macroscopic media: waveguides
	4


	Topics Covered on the Final Exam

№
	Topic

	1
	Electric charges

	2
	Basic laws of electrostatics

	3
	Multipole expansion of the electrostatic field of compact sources

	4.
	Tension and energy of the electrostatic field

	5.
	Basic laws of magnetostatics

	6.
	Multipole expansion of magnetostatic field

	7.
	Dynamical electromagnetic field. Faraday’s law.

	8.
	Maxwell equations.

	9.
	Poynting’s theorem and conservation of energy and momentum. 

	10.
	Electromagnetic gauge potentials 

	11.
	Electromagnetic field of a moving point charge

	12.
	Multipole radiation

	13. 
	Lorentz transformation and special theory of relativity

	14. 
	Geometric formulation of special theory of relativity 

	15.
	Relativistic formulation of classical electrodynamics

	16.
	Relativistic mechanics of a point particle

	17.
	Relativistic conservation laws and their application in physics of elementary particles

	18.
	Relativistic motion of charges particles in external electromagnetic fields

	19.
	Maxwell's equations in material media.

	20.
	Stationary electric and magnetic fields in macroscopic media

	21.
	Constitutive relations and their microscopic origin - elements of the microscopic theory of the matter: conductivity, magnetism.

	22.
	Electromagnetic waves in macroscopic media: polarization, laws of reflection and refraction, cavities, waveguides.


Bibliography: 

1. J. D. Jackson, Classical Electrodynamics (third edition) 
	
	


2. D. J. Griffiths, Introduction to Electrodynamics
            Author: 

/   Prof. Stoytcho Yazadjiev  /
A�
0�
2�
4�
�
 


















