QUANTUM MECHANICS  I

1. Course Name
:
Quantum Mechanics I

2. Course Code
:
PHY2207

3. Credit hours
:
3

4. Course Description


This is a core course offered in second year to students majoring in physics. It requires 3 hours of lectures per week for 15 weeks i.e. 45 contact hours per semester. The course covers:

· Bohr model of the atom 

· Quantum effects

· Wave function and probability amplitude

· Schrodinger’s equation for a free particle and for a particle in a box, 

· Energy eigenvalues and eigenfunctions.

· Linear operators

· Commutation relations of 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 wuantum mechanics operators when solving problems.

6. Course Outline:

The atom 

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

Quantum effects 

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

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 eigenfunctions.

Linear operators 

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

7. Reading List

“Quantum mechanics” by Goswani
