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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	45

	
	Seminars
	30

	
	Practical exercises (school internships)
	

	Total in-class work
	75

	Out-of-class work
	Independent studies with library resources and data review
	60

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	60

	TOTAL ACADEMIC WORK
	135

	ECTS credits in-class work
	2.5

	ECTS credits out-of-class work
	2.0

	TOTAL ECTS CREDITS
	4.5

	№
	Grade components

	% of the grade

	1. 
	In-class participation and discussions
	50

	2. 
	Final exam
	50

	3. 
	
	

	4. 
	
	

	Outline of the course:

	The course aims to provide an introduction to the basic nuclear models used to describing the atomic nucleus. 


	Preliminary requirements:

	Knowledge of quantum mechanics, enectrodynamics and particle physics on basic level is required.


	Key competences acquired:

	Students are expected to get fluent with the theoretical ideas and methods used to describing the nuclear system. The course aims to provide a general-to-specific view of how many-body systems are treated within a theoretical framework.


Lessons plan 
	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	The nucleon-nucleon interaction. Mean field and residual interaction. Degrees of freedom
	6

	2
	Electromagnetic moments  and transitions in the nucleus.
	7

	3
	Mean field approximation. Empiric Shell model. Single-particle approximation
	6

	4.
	Shape parametrization and energy of deformed nuclear systems
	3

	5.
	Deformed shell model, Anisotropic oscillator – Nilsson Model.
	6

	6.
	Harmonic vibrations. Empiric model for description of vibrational states in spherical nuclei.
	6

	7.
	Rotational excited states of axially-symmetric deformed nuclei.
	6

	8.
	Potential energy as a function of deformation parameters. Two-barrier of the nuclear fission.
	5

	9.
	
	

	10.
	
	

	11.
	
	

	
	Seminars/Practical exercises
	

	1
	Calculating basic bulk nuclear properties
	2

	2
	Multiple electromagnetic moments of simple shapes
	4

	3
	Wave functions of deformed harmonic oscillator 
	6

	4.
	Symmetries of the wave function of a rotating shape
	4

	5.
	Nuclear reactions kinematics 
	4

	6.
	Data analysis from nuclear experiment 
	4

	7.
	Design of nuclear experiment 
	6

	8.
	
	


	Topics Covered on the Final Exam
№
	Topic

	1
	Nucleon-nucleon interaction. Mean field; residual intercaction. 

	2
	Electromagnetic moments

	3
	Electromagnetic transitions 

	4.
	Mean field approximation. Empiric Shell model. Single-particle approximation

	5.
	Shape parametrization and deformation energy.

	6.
	Deformed Shell model. Anisotropic oscillator – Nilsson Model.

	7.
	Harmonic vibrations. Empiric model for describing vibrational states. 

	8.
	Rotational excited states of axially-symmetric nuclei.

	9.
	Potential energy as a function of deformation. Nuclear fission.

	10.
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 






