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Outline 

 History of the problem: experiment and theory. 

 Microscopic models of the description of nuclear excitations: Random-Phase Approximation 

(RPA) and Renormalized Time-Blocking Approximation (RenTBA). 

 Self-consistent approach based on the Skyrme energy-density functional (EDF). Spin-related 

parameters of the Skyrme EDF. 

 Results of the calculations of the low-energy M1 excitations in 208Pb within the self-consistent 

RPA and RenTBA. 

 Problem of the fragmentation of the isovector M1 resonance in 208Pb . 

 Results for the low-energy electric excitations in 208Pb. 

 Conclusions. 

 

 



Experimental data: M1 excitations in 208Pb 

 



M1 excitations in 208Pb (historical overview) 

 



Microscopic models of the description of nuclear excitations: 

Response function formalism 

  



Microscopic models of the description of nuclear excitations 



Self-consistent approach and spin-related parameters of the Skyrme EDF 

  



Determination of the parameters of the modified Skyrme EDF 



Parameters of the modified Skyrme EDFs 



Results of the calculations and comparison with the experiment 



Problem of the fragmentation 



Results for the low-energy electric excitations in 208Pb 

The energies E  and excitation probabilities  B(M1)  of the first excited states of the 

natural parity in 208Pb 

 



Conclusions 



Thank you! 

 
 


