
 

 

DIPARTIMENTO  DI  FISICA  E  ASTRONOMIA 

“ETTORE  MAJORANA” 

DOTTORATO  DI  RICERCA IN FISICA 
CICLO XLI         A.A. 2025/2026 

 

Dipartimento di Fisica e Astronomia “Ettore Majorana” 
Via S. Sofia, 64 – 95123 Catania – tel. 095 378 5111 – e-mail: dfa@unict.it – http://www.dfa.unict.it/ 

_______________________________________________________________________________________ 

ADVANCED TOPICS IN QUANTUM FIELD THEORY 

3 CFU 

Teaching staff 

Name Surname: Vincenzo Branchina 

Email: branchina@ct.infn.it 

Office: 219 

Reception hours: send an e-mail to: branchina@ct.infn.it 

 

Program of the course:  

- Renormalization and renormalization group in quantum field theory. Callan-Symanzik and 
Wilson renormalization group (RG) equations. 

- Dimensional regularization, zeta function regularization, Wilsonian renormalization. Fine 
tuning, counterterms and physical tuning. Naturalness. 

- Theories with Spontaneous Symmetry Breaking. Unbroken phase and RG flow in the 
ultraviolet regime. Instabilities: the RG “microscope”. Renormalization in the broken phase. 
Tree level renormalization and Maxwell construction. 

 
    

Bibliography: 

- Notes provided by the teacher.  

- M.E. Peskin, D.V. Schroeder, An Introduction to Quantum Field Theory, Addison Wesley. 

- S. Pokorski, Gauge Field Theories, Cambridge University Press. 

- T. Muta, Foundation of Quantum Chromodynamics, World Scientific. 


