1. Course Name
:
Quantum Mechanics I

2. Course Code/Level:
PHY2207 / PHY3207
3. Credit Units
:
3

4. Course Description


This is a first course in quantum mechanics, offered to second year students. The course covers the atomic structure, the quantum effects, wave function and probability amplitude, and the commutation relations of linear operators.

5. Course Objectives

At the end of the course the student should be able to:

· Relate the Bohr model of the atom and the spectra of the hydrogen atom to atoms with higher atomic numbers; 

· Interpret the quantum effects for different types of radiation;

· Explain the wave-particle nature of radiation;

· Derive the Schrödinger equation for a free particle and for a particle in the box, and relate it to all particle nature problems;

· Use the quantum mechanics operators when solving problems.

6. Course Outline:
	Content
	hours

	The atom: Bohr model of the atom – spectra of the hydrogen atom, successes and failures of the Bohr model.
	5

	Quantum effects: Compton effect; Characteristic X-ray spectra; Moseley’s law; Absorption of X-rays.
	12

	Wave function and probability amplitude: wave particle duality; de Broglie wavelength, Schrodinger’s equation for a free particle and for a particle in a box, energy eigenvalues and eigen functions.
	16

	Linear operators: Postulates of quantum Mechanics and Potential barrier problems; commutation relations of operators.
	12

	Total
	45


7. Mode of Delivery:
This course is mainly lecture based, with occasional tutorials to allow for student-lecturer interaction and solving problems together.

8. Reading List

“Quantum mechanics” by Goswani, A. (1997) -  2nd Ed. Wn Brown publishers.

Introduction to Quantum Mechanics by Griffiths, D.J. (1994) Prentice Hall, Upper Saddle River, N. Jersey.

Introduction to Quantum Mechanics by Liboff, L. (1998) – Addison-Wesley Reading.
