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Course Outline
Course code: PH443                                                  Course title: Theoretical Particle Physics

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Modern Physics / Quantum Mechanics

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce fundamental concepts of particle physics including the Standard Model, symmetries, gauge theories, quarks, leptons, interactions, and modern experimental methods.

Learning Methodology:
- Interactive lectures
- Mathematical derivations
- Feynman diagram practice
- Quizzes & assignments

Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.

	Marks Evaluation
	Marks in Percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%









Recommended Text Books:
Introduction to Elementary Particles – Griffiths

Reference Books:
Quarks and Leptons – Halzen & Martin


Calendar of Course contents to be covered during semester  
Course code:                                                                                 Course title: 
	
  Week
	
        Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to particle physics; standard model overview
	Griffiths Ch1

	2
	Symmetries and conservation laws
	Ch2

	3
	Relativistic kinematics & dynamics
	Ch3

	4
	Quantum fields and interactions
	Ch4

	5
	Gauge theories
	Ch4

	6
	Leptons and neutrinos
	Ch5

	7
	Quarks and hadrons
	Ch6

	8
	Strong interactions & QCD basics
	Ch6

	9
	Electroweak theory
	Ch7

	10
	Higgs mechanism
	Ch7

	11
	Scattering theory basics
	Ch8

	12
	Feynman diagrams
	Ch9

	13
	Cross-sections and decay rates
	Ch9

	14
	Particle accelerators & detectors
	Ch10

	15
	Open problems in particle physics
	All

	16
	Revision
	All
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