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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	45

	
	Seminars
	15

	
	Practical exercises (school internships)
	 

	Total in-class work
	 

	Out-of-class work
	 Self-dependent work in library or with resources 
	120

	
	 
	 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	120

	TOTAL ACADEMIC WORK
	180

	ECTS credits in-class work
	2,0

	ECTS credits out-of-class work
	4,0

	TOTAL ECTS CREDITS
	6,0

	№
	Grade components

	% of the grade

	1. 
	 Exam
	 100

	2. 
	 
	

	3. 
	
	

	4. 
	
	

	Outline of the course:

	There are several goals of the course “Theory of nuclear reactions”. First, the students continue and finalize their study on quantum scattering theory started in the main course on quantum mechanics. The second goal of the course aims to introduce the students with the basic theoretical approaches applied in the scattering and nuclear reactions theory to study i) the nuclear structure and ii) the nuclear reactions mechanisms. A detailed consideration of the electromagnetic interactions of charge particles with nuclei and the model of compound nucleus is suggested. A contemporary version of the generalized optical potential is explained. In this course a particular attention is paid on the theory of direct nuclear reactions with nucleon knockout and the theory of multiple diffraction scattering (Glauber-Sitenko theory). The third main goal of the course is to show the new possibilities of studying the effects of the nucleon-nucleon correlations that are not taken into account in the mean-field approximation and are due to the residual nucleon-nucleon interaction. This is implemented in the course on the base of a broad theoretical and experimental research of elastic, quasi-elastic and deep inelastic electron scattering off nuclei, photonuclear reactions and nucleon-nucleus interactions at intermediate energies.   


	Preliminary requirements:

	 


	Key competences acquired:

	 


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	 Quantum Scattering Theory
Scattering matrix (S-matrix) and its properties. Integrals of motion. Optical theorem. Transition probability. Cross sections. Green-function method in the scattering theory. Born approximation. General theory of elastic scattering. General theory of inelastic scattering. Reaction theory.
	13(10+3)

	2
	Electromagnetic Interaction of Charge Particles with Atomic Nuclei
Elastic and inelastic electron scattering off nuclei. Born approximation. Form factors. High-energy approximation. Coulomb excitation. 
	7(5+2)

	3
	Model of Compound Nucleus
Nuclear reactions with formation of compound nucleus. Resonances. Theory of compound nucleus. 
	6(5+1)

	4
	Optical Model
Formal theory of the optical potential. Generalized optical potential for study of nuclear structure and nuclear reactions. Dispersion relations. 
	7(5+2)

	5
	Direct Nuclear Reactions
Direct nuclear reactions with nucleon knockout.
	4(3+1)

	6
	Theory of Multiple Diffraction Scattering
Diffraction nuclear reactions. High-energy nucleon scattering from nuclei.
	5(5+0)

	7
	Nucleon-Nucleon Correlation Effects on Characteristics of Nuclear Reactions
Nucleon correlations and cross sections of elastic, quasi-elastic and deep inelastic scattering of electrons off nuclei, photonuclear reactions at intermediate energies, nucleon-nucleus scattering at intermediate energies.
	18(12+6)


	Topics Covered on the Final Exam

№
	Topic

	1
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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. 






