
Level : Bachelor 

Course title: Hyperfine Interaction 

Status: elective 

ECTS: 6 

Requirements: - 

Learning objectives 

This course aims to train the students in applying earlier attained knowledge of mathematical methods and physics 
principles to a new field. Topics such as tensor algebra, spherical harmonics, mechanics, electromagnetism, 
quantum physics, atomic physics, and solid state physics are crucial elements to understand the theory of hyperfine 
interactions and the related experimental tools.  Students who finish this course will have obtained sufficient 
maturity and knowledge to be able to look at new physics problems in an independent way.  Furthermore the student 
gathers sufficient practical knowledge about different hyperfine interaction methods in order to understand the 
research papers and modern nuclear physics experiments which make use of these methods. 

Learning outcomes 

- General Skills: 
Deeper understanding of modern physics research problems which uses complicated measuring technique.  

-  Specific Competencies: 
Acquiring of practical and applicable knowledge for different methods of hyperfine interaction, very often 
needed in both theoretical calculations and experimental measurements.  

Syllabus 

Theoretical instruction: 

Hyperfine Hamiltonian equation and nuclear moments. Electric monopole. Quadrupole interaction and quadrupole 
moment of the nuclei. Magnetic interaction and magnetic moment of nuclei. Radiation and spin-orientation. Time 
evolution of perturbated oriented nuclei. Hyperfine structure of exotic nuclear states. Nuclear moments of high spin 
states. Hyperfine interaction in nuclear β decay. Experimental methods for measuring of magnetic dipole and 
electrical quadrupole interactions with special application in nuclear physics and condensed matter physics. 

Practical instruction: 

Calculus and individual term paper. 
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Weekly teaching load Lectures: 3 Exercises: 2 

 




