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MASTER MODULE SEMESTER CREDITS COURSE TYPE 

Particle Physics and Astrophysics 1 6 Optative 

PROFESSOR(S) CONTACT DETAILS  

• José Ignacio Illana Calero 

• Elvira Gámiz Sánchez 

Departamento de Física Teórica y del Cosmos, 
Edificio Mecenas, Campus de Fuentenueva s/n, 
Universidad de Granada, 
18071-Granada 
 
TLF: 958-2(EXT) 

JIC: jillana@ugr.es, EXT: 41730   
EGS: megamiz@ugr.es, EXT: 49094 

TUTORIALS TIMETABLE 

www.ugr.es/~fteorica/Docencia/Tutorias.html 

MASTER DEGREE 

University Master in Physics: Radiations, Nanotechnology, Particles and Astrophysics, University of Granada 

TEACHING DATES AND TIMES 

 

PRE-REQUISITES FOR REGISTRATION 

Basic knowledge on Field theory and particles, Quantum mechanics and Mathematical methods for physics 

BRIEF CONTENTS DESCRIPTION 

Introduction to the Standard Model of electroweak and strong interacctions of elementary particles 

PROGRAM 

 
PART I. INTRODUCTION. GAUGE THEORIES AND ELECTROWEAK INTERACTIONS 

• Introduction to gauge theories: The gauge principle. Quantization of gauge theories. Spontaneous 
Symmetry Breaking. 

• The Standard Model of electroweak interactions (EWSM): Gauge group and particle representations. 
The EWSM with one family. Electroweak spontaneous symmetry breaking. Several families: fermion 
mixing. Complete Lagrangian and Feynman rules. 

STANDARD MODEL OF ELECTROWEAK AND STRONG INTERACTIONS 

TEACHING GUIDE ON 
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• Phenomenlogy of the EWSM: Parameters, observables and experiments. Precision Tests. Neutrinos. 
Higgs. 
 

PART II. STRONG INTERACIONS AND FLAVOR PHYSICS  

• Quantum Chromodynamics (QCD): Langrangian, symmetries and basic properties of the strong 
interaction. Hadron spectroscopy and effective theories. 

• The flavor sector of the SM: Cabibbo-Kobayashi-Maskawa (CKM) matrix. Unitarity triangle. 

• Analysis tools for flavor physics: Effective theories. Lattice QCD. 

• Flavor phenomenology: CP violation. Light quark phenomenology. Heavy quark phenomenology. 
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