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1.  Course Description and Learning Outcomes 

 

a. Course Description 

           Unifying quantum theory and relativity, Relativistic quantum mechanics: Klein-Gordon  

           equation, scalar field, second quantization, Dirac’s equation and Dirac’s field. Interaction  

           Fields and Feynman Diagrams, Quantization of the electromagnetic field. Prerequisite:  

           PHYS 305. 

 

b. Intended Learning Outcomes 

 

 

c. Contents  

1.   Lorentz group, Poincare group, and free particle states for arbitrary spin. 

2. Quantum fields, creation and annihilation operators: Canonical quantization of 

massive spin 0, ½ and 1 fields. Massless gauge fields. 

3. Free field lagrangeans and equations of motion for spin 0, ½ and 1. 

4. Interactions, Interaction Lagrangeans and the S-matrix. 

5. Path integral quantization. 

6. Construction of scattering amplitudes: Perturbation series and Feynman rules. 

7. Quantum electrodynamics of Dirac particles. Renormalization. 

 

d. Resources Available to Students 

-   Textbooks: Quantum Field Theory in a Nut Shell, A. Zee.   

                             Quantum Field Theory, Itzykson and B. Zuber. 

- Library resources:  Other Books on this topic are available at the Library. 

- Internet resources: Wikepedia when needed. 

- Lecture notes:   Presentations of the course lectures will be available on MOODLE: 

http://moodle.aub.edu.lb/ 

 

 

2. Attendance and Class Discipline 

 

Attendance: The attendance of this course is mandatory. 

http://moodle.aub.edu.lb/


 

Cheating: Any student caught cheating or attempting to cheat during an exam will be 

dismissed on the spot and will receive a grade of zero on the corresponding exam. Any case 

of plagiarism in the research report will be also considered as an act of cheating and a grade 

of zero will be given to the student on the corresponding research report. Cheating cases will 

also be reported to the Students Affairs Committee for further disciplinary action, which 

could result in the student being given a failing grade in the course and a Dean’s warning as 

well as the possibility of being dismissed from the University.    

Class discipline: No eating, drinking, smoking or use of mobile phones is permitted during 

class time. The instructor reserves the right to dismiss, from class, any student acting in a 

manner that is considered disruptive or counter-productive to the teaching/learning process in 

the classroom. 

 

3. Homework: To be assigned by the professor 

 

 

4.  Quizzes and Final grade: To be assigned by the professor 

  

 

5. Office hours: To be assigned by the professor 
  
 
 


