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                                       NUCLEAR STRUCURE
	
	Term
	Hours per week

	Total Hours
 

	Lectures
	1
	3
	45

	Seminar


	
	1
	15

	Practical exercises
	
	
	

	Total (HOURS)
	
	4
	60

	Assesment method

	
	
	Oral exam


Course description
This course is offered for students from master program “Atomic nucleus and elementary particles” “Radioecology” and for PhD students  in nuclear physics. This course covers in systematic way experimental methods and results of nuclear structure physics. The main goal of the course is to bring the connection between the theoretical models studied in the course “Nuclear Models”. 
Б. SILLABUS
Lectures:
1) Basic properties of atomic nuclei. Abundances and boundaries of existence: stable, radioactive and exotic nuclei. Nuclear forces – basic properties. Deuteron. One pion exchange potential.

Duration: 3 hours
2) Nuclear masses and methods for measurements. Nuclear radii. Scattering experiments and nuclear form factors. Methods for radii measurements of exotic nuclei. Radii of Li isotopes and neutron halo. Boromean structures. 

Duration: 3 hours
2) Population of excited nuclear states. Kinematics of nuclear reactions. Coulomb excitation. Reactions with formation of compound nucleus. Estimation of cross sections.

Duration: 3 hours
4) Methods of γ spectroscopy. Detectors for γ-ray radiation. γ-ray spectrometers with Compton suppression. Method of coincidences. Multi detector arrays for γ spectrometry. Resolving power.


Duration: 3 hours
5) Methods for improving of resolving power. Factors affecting resolving power. Photoefficiency. Segmented Ge detectors and addback procedure. Methods for measurements of polarization of radiation.


Duration: 3 hours

6)  Methods for channel selection in nuclear reactions. Measuring of multiplicity and total energy of γ  cascades. Detection of light charge particles. Detection of neutrons. General experimental setup for contemporary γ spectroscopy.









Duration: 3 hours
7) Basic experimental observables in γ-ray spectroscopy. Energy and efficiency calibration. Angular distribution of γ rays and Directional Correlation from Oriented states (DCO).

Duration: 3 hours
8) Electromagnetic moments and transitions. Weisscopf estimates. Branching  and multipole mixing ratios .  Internal conversion. 


Duration: 3 hours
9) Basic ideas and concepts in nuclear models. Shell model, mean field and residual interaction.


Duration: 3 hours
10) Excitations in spherical nuclei. Generation of total angular momentum by the alignment of individual angular momenta of nucleons- multiplets. Spherical shell model.


Duration: 3 hours
11) Collective models - algebraic approach. Dynamical symmetries in atomic nuclei – the Casten triangle. Phase transition.  Experimental tests.


Duration: 3 hours
12) Rotation and vibrations in deformed nuclei. Lund convention. Experimental evidences for deformation. Shape coexcistence. Rotational bands. K- isomers. 

Duration: 3 hours
13) Aplications of Cranked Shell Model. Experimental calculation of rotational frequency and aligned angular momentum. Harris parameters. Signature and signature splitting. Backbending.






Duration: 3 hours
14) Evolution of nuclear shape with increase of the angular momentum. Band termination. Superdeformation.


Duration: 3 hours
15) Dynamical symmetries in the nucleus. Magnetic and chiral rotation. Shear mechanism.









 

Duration: 3 hours








Total: 45 hours
Seminars:

1) Constructing of γ ray schemes by the γ-γ coincidences method– matrix, cube and hypercube. 


Duration: 3 hours
2) Determination of energies and intensities of γ rays. Energy and efficiency calibration. 

Duration: 3 hours
3) determination of spin and parity of nuclear states. DCO and angular correlations.  


Duration: 3 hours









Total: 15 hours
В. Exam:  Oral
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