WAVES AND OPTICS

1. Course Name
:
Waves and Optics

2. Course Code
:
PHY2206

3. Credit hours
:
2

4. Course Description


This course introduces general concepts of wave propagation and optics, it requires 3 hours of lectures per week for 15 weeks i.e 45 contact hours in semester. It covers the following major topics:

· Wave Concepts

· Fraunhofer Diffraction

· Huygen’s - Fresnel Diffraction
· Vector nature of Light and Polarization
· Optical Cavity
· Lasers and Introduction to Holography

5. Course Objectives

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

· Distinguish between isotropic and anisotropic media;

· Apply the division of amplitude and division of wavefront in solving problems;

· Distinguish between Fraunhofer and other types of diffraction;

· Discuss the vector nature of light in respect to polarizations;

· List a few uses of lasers.

6. Course Outline


Wave concepts: 

Review of wave motion; electromagnetic spectrum; distinctions between isotropic and an isotropic media; Fermat’s principle; principle of superposition; Interference by division of amplitude and wave front applications.


Frauhofer diffraction: 

Narrow single slit; n ( 2-slits; u-slit and the diffraction grating; Rayleigh criterion; Rectangular and circular apertures; 


Huygen’s – Fresnel diffraction:


Straight edge; 1-slit; The zone plate; Cornu’s spiral and fresnel integrals.

Vector nature of light and polarization linear

Circular and elliptic polarization; Production of polarized light; Birefringence; Polaroids; Quarter-and half-wave plates; Uniaxial and biaxial crystals; O – and e – rays; Electron dipole oscillator; Scattering.
Brief mention of application of lasers
Optical activity – rotary dispersion, Kerr, Faraday and Zeeman effects

Introduction to holography.
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