
Lecture 12 : Neutrinos -2 

 

- Solar neutrino problem 

- Explanation via solar neutrino oscillations 
 

- MSW effect  and resonant flavor transition 

                               

Neutrino-electron scattering via W exchange          Antineutrino-electron scattering via W exchange 

 

Effective Hamiltonian 

 

where 

                                    

So 

 

and oscillation formula becomes : 

 



Atmospheric neutrino oscillations : 

- Decays of the pions and muons at the upper levels of the atmosphere 

- Resulting ratio for muonic and electronic neutrinos+antineutrinos 
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Data from SuperKamiokande and SNO : 

 

Parameter     Best fit   3

 

Taken  form Particle Data Group (PDG)  2018 data. 

 

- Roles of the mixing angles 

- Nonzero value of the mixing angle  13   

- Mass measurements 
- Search for the sterile neutrinos 

 

Homework : 

Solve the following problems at the end of the Chapter XI of the textbook 
“Intr. to Elementary Particle Physics by D.Griffiths  2nd Ed. J.Wiley.” 



 

Solve  Problem 11.5 

Solve  Problem 11.5 

Solve  Problem  11.7   

Solve  Problem 11.8  

 

 


