
This course builds on FYS3510 (Subatomic physics) and FYS4170 (Relativistic quantum field 
theory).  
 
As a short introduction to The Standard Model of Electroweak Interactions we follow 
the lectures given at CERN Summer Student Lecture Programme 2008.  
 
Emphasis of this course is on electroweak interactions in general and on Spontaneous 
Symmetry Breaking (SSB) and mass generation. However, in order to exploit the Large 
Hadron Collider data, it is necessary to understand strong interactions within the framework 
of Quantum Chromo Dynamics (QCD). Last but not least the LHC, the highest energy particle 
accelerator, is a so-called discovery machine. The LHC experiments have as a goal, not only 
to confirm the last missing building block of the Standard Model (SM) of elementary particles, 
the Higgs boson, but also to identify the new physics which may be expected in a previously 
unexplored energy regime. Are there new symmetries or new space dimensions? Where is 
dark matter? How to incorporate Gravity? 
 
This course partly follows the subjects of the book High Pt Physics at hadron colliders(HPtP) 
which makes extensive use of a computational tool, CompHEP, both in the examples given 
in the text, and in the exercises, giving “hands on” experience. More recent results from 
Tevatron and LHC update the material in HPtP. The following more recent and complete 
book has more updated information as well as a thorough introduction to the field: Modern 
Particle Physics, Thomson 2013. It will be used as a reference. Other interesting 
books: Elementary Particle Physics in a nutshell, Tully 2011 and Introduction to Elementary 
Particles, Griffiths 2008. 
 
CompHEP is a package for evaluation of Feynman diagrams, integration over multi-particle 
phase space and event generation. It runs on Linux, MacOS, as well as on Windows. The 
students will be asked to calculate some first order electroweak (and optionally strong) 
processes and compare the results to CompHEP as well as to experimental measurements. 
The books Modern Particle Physics and Introduction to Elementary Particleshave all 
necessary calculation details, especially if the students have not had FYS4170. 
	


