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Lecturer Name Dr. Marwa Thamer Mahmood.
Subject Name Physical Optics.
Academic Year 2022 -2023
Credit Hours 2 hour/week

Students do study the following fields:

1. Light propagation.

2. Elementary optical and the nature of the light.

3. Electrical constants and speed of light.

4. Plane harmonic waves. phase velocity.

5. Group velocity.

6. Doppler’s effect in light and its applications.

7. The Victorial (Directional) Nature of Light.

8. Electromagnetic Energy Flow: Poynting Vector.

9. Polarization and its types.

10. Matrix Representing of Polarization.

11. Representing polarization plates with Jones matrix.

12. Reflection and refraction at a plane boundary.

Course Outcomes:

1. Physical optics deals with the study of phenomena through which it
demonstrates light as being of a wave nature.

2. The student learns about the phenomenon of polarization, which is one of
the most important characteristics of magnetic waves because it is a
transverse wave. It is worth noting that longitudinal waves do not become
polarized as in sound waves.

3. Understanding the practical applications of polarization.
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Weekly Teaching Plan

Week 1,2

Week 3,4

First Quiz
Week 5,6

Week 7.8

Second Quiz

Week 9,10

Week 11,12
Third Quiz

Week 12, 13

Week 14,15

Course Final Term
Exam
Computer Usage: Good

Teaching Techniques:

We may roughly group the study of optics into three broad
subfields of study , study the theories that study the nature of
light, and the failure of the theories.

A electromagnetic wave is an electric and magnetic field
perpendicular to one another (with each other), the
electromagnetic wave is a transverse wave example light and

longitudinal wave example sound wave

Plane harmonic waves. phase velocity, group velocity
Doppler phenomenon or the Doppler effect is an apparent
change in the frequency or wavelength of the light due to

relative motion between source of light and the observer.

Electromagnetic energy flow: poynting vector, poynting
theorem.
Polarization, Types of polarization, Linear polarization,

Circular polarization, Polarization methods

Matrix representing polarization, Representing polarization
plates with Jones matrix.

Reflection and refraction at a plane boundary, amplitudes of

reflected and refracted waves, Fresnel equations.
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1- Introduction to modern optics.

2- Physical optics , principle and practices.

3- Fundamentals of optics.
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Lecturer Name Dr. Marwa Thamer Mahmood.
Subject Name Physical Optics.
Academic Year 2022- 2023
Credit Hours 2 hour/week
Students do study the following fields:
. Brewster Angle.
. The evanescent wave in total reflection.
. Fresnel rhomb.

. Coherence and Interference.

. 'Young Experiment.

. Alternative ways to see interference patterns.

1
2
3
4
5. The principle of linear superposition:.
6
7
8. Theory of partial coherence.

9. Diffraction of the light.

Course Outcomes:

1. To help students to understand the nature of light and the physical phenomena.

2. Optics are divided into two main branches, geometrical optics and physical optics, where
the geometrical optics branch focuses on studying optical phenomena that deal with light as
particles such as reflection and refraction, while the physical optics branch is interested in
studying optical phenomena that deal with light as a wave such as diffraction and
interference and polarization.

Weekly Teaching Plan

External and internal reflection, total internal
Week 1,2

reflection, Brewster angle, Optical fibers.

9
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The evanescent wave in total reflection

First Quiz
Week 5,6 Phase change in total internal reflection, Fresnel rhomb.
Coherence and interference, The principle of linear
Week 7,8 o
superposition, coherence source.
Second Quiz
Young experiment, Huygens principle, Phase, Phase
Week 9,10 _ Ay _ b _ p- i
difference, Path difference, Time difference.
Types of interference, Alternative ways to see interference
Week 11,12
patterns.
Third Quiz

Theory of partial coherence, degree of partial

Week 12. 13 coherence, The types of coherence, degree of visibility

of the fringes.

Diffraction of the light, Types of diffraction, diffraction by
Week 14,15 _ |

a single slit
Course Final

Term Exam

Computer Usage: Good

Teaching Techniques:

References (text book) :

1. Introduction to modern optics.

2. Physical optics , principle and practices.

3. Fundamentals  of _ _ optics.
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