COURSE OUTLINE
Modern Physics (PHYS-222)
Dr. Saqlain A. Shah
Department of Physics, Forman Christian College (University) Lahore,

Email: saqlainshah@fccollege.edu.pk 


COURSE OBJECTIVES

 The course will provide an introduction to the principles and mathematical implementation of two revolutionary developments of the 20th Century – Relativity and Quantum Mechanics. The resulting understanding of everything from the structure of the atom to the evolution of the universe will be explored. Modern Physics involves the extremes of very small distances and velocities close to the speed of light. These extremes demanded new theories in the early part of the 20th century and yielded the weird and wonderful results of Einstein’s relativity theory and Schrodinger’s equation in quantum mechanics. The course covers some introductory wave theory for launching into Einstein’s theory of special relativity and introducing quantum mechanics for the description of atomic and nuclear physics.
LEARNING OUTCOMES

After completing this course you will:
· be able to recall and apply knowledge in the areas of waves, special relativity and quantum physics;
· be able to analyze and solve problems in these areas (developing the critical analysis and problem solving capability dimension);
· be able to conduct relevant experiments, analyze data and report results in written form (developing the technical capability and communication dimensions).
Learning will occur through a series of lectures (knowledge), tutorial discussions, (critical analysis and problem solving), written assignments and laboratory experiments designed to illustrate the course knowledge content from a variety of viewpoints and develop the specific capabilities mentioned.
COURSE OUTLINES  
Study of Einstein’s special theory of relativity, black body radiation, the Bohr atom, elementary wave mechanics, atomic and molecular spectra, exclusion principle, periodic table, X-ray spectroscopy, introduction to Lasers, Laboratory.
Course Materials:
	
1. Modern Physics by R. A. Serway, C.J. Moses and C.A. Moyer
2. Concepts of Modern Physics, Arthur Beiser
3. Physics for Scientists and Engineers by Fishbane, Thornton and Gasiorowizc


Course grading: Your final grade will be based on the following:
					
	Quizzes
	15%

	Homework Assignments
	15.00%

	Laboratory
	20.00%

	Midterm Test
	25.00%

	Final Examination
	25.00%

	
	100%


		
Syllabus and Tentative schedule:

	Week
	Learning Activity

	1-4
	Einstein’s special theory of relativity

	5
	Electromagnetic waves and Black Body radiation

	6
	Photoelectric effect, Compton effect; X-rays

	7-8
	Wave particle duality, wave groups and dispersion

	9-10
	Contributions of Faraday (atoms, molecules, charges exist), Thomson (electrons exist),
Rutherford (nucleus exists) and Bohr (electrons are bound to orbits)

	11
	Atomic and molecular spectra, Size and structure of nucleus


	12
	Uncertainty Principle

	13
	Pauli Exclusion principle

	14
	Introduction to Lasers



Note: Course outline, its content and rules of evaluation may be modified or updated as and when
deemed necessary.
