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OFFICIAL COURSE OUTLINE INFORMATION 
 

Students are advised to keep course outlines in personal files for future use. 
Shaded headings are subject to change at the discretion of the department and the material will vary 

- see course syllabus available from instructor 
 

FACULTY/DEPARTMENT: Faculty of Science, Health & Human Services/Physics 
PHYS 457              3 

COURSE NAME/NUMBER  FORMER COURSE NUMBER  UCFV CREDITS 
Introduction to Particle Physics 
COURSE DESCRIPTIVE TITLE 

CALENDAR DESCRIPTION:  
This course serves as an introduction to the standard model – an incredibly successful quantum field theory which describes to
unprecedented accuracy electromagnetic, strong, and weak forces between particles. The course begins with a brief survey of 
the known classes of particles: quarks, leptons, vector mediators, mesons, and baryons. Additional topics covered include 
relativistic kinematics, conservation laws, symmetries, and the Dirac equation. Feynman diagrams are introduced and used to 
study particle reactions. In particular, decay rates and/or cross-sections are determined for a number of important processes 
such as electron-positron scattering and neutron decay. 

 
PREREQUISITES: PHYS 351 
COREQUISITES: PHYS 352 recommended 

SYNONYMOUS COURSE(S) SERVICE COURSE TO: 
(a) Replaces:        N/A                
  (Course #)  (Department/Program) 
(b) Cannot take:       N/A    for further credit.            
  (Course #)  (Department/Program) 

TOTAL HOURS PER TERM: 75  TRAINING DAY-BASED INSTRUCTION 
STRUCTURE OF HOURS:    LENGTH OF COURSE:            
Lectures: 75 Hrs  HOURS PER DAY:        
Seminar:            Hrs    
Laboratory:            Hrs    
Field Experience:            Hrs    
Student Directed Learning:            Hrs    
Other (Specify):                       Hrs    
    

MAXIMUM ENROLLMENT: 24  
EXPECTED FREQUENCY OF COURSE OFFERINGS: Once every two years 
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

COURSE IMPLEMENTATION DATE:  September 2007   
COURSE REVISED IMPLEMENTATION DATE:            
COURSE TO BE REVIEWED:  October 2010 
(Four years after UPAC final approval date) (MONTH YEAR) 

AUTHORIZATION SIGNATURES:  
  
Course Designer(s):  Chairperson:  
 Derek Harnett  Science Curriculum Committee            
  
Department Head:  Dean:  
 Norm Taylor  Jackie Snodgrass 
UPAC Approval in Principle Date:            UPAC Final Approval Date:         Oct. 27, 2006                
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LEARNING OBJECTIVES / GOALS / OUTCOMES / LEARNING OUTCOMES: 

Upon successful completion of this course a student will: 
• be familiar with the essential features of the standard model i.e. electromagnetic, strong, and weak forces; quarks; leptons; and 

vector mediators 
• be able to analyze particle reactions through the use of Feynman diagrams and conservation laws  
• understand the Dirac equation and the corresponding necessity for the existence of antimatter 
• be able to use Feynman rules to translate Feynman diagrams into amplitudes 
• be able to calculate cross-sections and/or decay rates for a number of important particle physics processes such as Mott 

scattering, pair annihilation, hadron production in electron-positron scattering, muon decay, and neutron decay 
• identify outstanding problems on which today's particle theorists are working and to see that theoretical physics is by no means 

finished  
 
METHODS: 

• lectures, assignments, exams 
• possibly audio-visual materials, seminars, student projects/presentations 

PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

Credit can be awarded for this course through PLAR (Please check:)  Yes  No 

METHODS OF OBTAINING PLAR: 

Please see the Physics PLAR policy on the department’s webpage. 
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

• Griffiths, D., Introduction to Elementary Particles 
• Perkins, D., Introduction to High Energy Physics 
• Hughes, I., Elementary Particles 
• Roe, B., Particle Physics at the New Millennium 
 
SUPPLIES / MATERIALS: 

STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Assignments               20% 
Project/Presentation  15%  
Midterm(s)                  25% 
Final                            40% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

• Introduction to the standard model 
• Relativistic kinematics – scattering and decays  
• Symmetries and conservation laws – isospin, flavour, parity, charge conjugation, and time reversal 
• Quark model – hadron masses and magnetic moments 
• Decay rates, cross-sections, and Feynman rules 
• The Dirac equation – plane wave solutions and antimatter 
• Quantum electrodynamics – Feynman rules, trace technology, and scattering processes 
• Hadron production in electron-positron scattering 
• Introduction to quantum chromodynamics 
• Charged (semi-)leptonic weak interactions: muon, neutron, and pion decay 
 
 


