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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 458              3 

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

CALENDAR DESCRIPTION:  
This course serves as an introduction to the atomic nucleus. Topics include nuclear properties such as charge distributions, 
masses, and binding energies. The shell, liquid drop, and collective models of the nucleus are explored. Radioactivity and 
nuclear reactions are examined, as well as fission and fusion. A very brief qualitative description of the standard model of 
particle physics and the use of the Dirac Equation in nuclear physics are also explored. 

 
PREREQUISITES: PHYS 351, PHYS 381 
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: 60 Hrs  HOURS PER DAY:        
Seminar: 15 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:  
 Tim Cooper              
  
Department Head:  Dean:  
 Norm Taylor  Dr. Jacalyn Snodgrass  BA, MA, PhD 
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 able to describe the essential features and properties of nuclei. 
• know what alpha, beta, and gamma radiation are and why nuclei emit them.  
• understand the basics of nuclear models such as the liquid drop, shell, and collective model. 
• have learned the vocabulary and some ideas of the collective model of particle physics. 
• understand the Dirac-equation and its relevance to nuclear physics. 
 
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:] 

• The Physics of Nuclei and Particles, Richard A. Dunlap. 
 
SUPPLIES / MATERIALS: 

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

Assignments   25% 
Midterm(s)      30% 
Final               45% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

• Nuclear sizes and shapes  
• The liquid drop model and nucleon separation energies  
• The shell model, spin effects 
• Nuclear properties and excitations in the shell and collective models  
• Alpha decay 
• Beta decay 
• Gamma decay 
• Nuclear reactions (direct) 
• Nuclear fission/fusion 
• The Dirac equation – 2 component reduction with Vector and Scalar potentials  
• Intro to the standard model of particle physics (very qualitative and brief) 
 
 
 


