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Prerequisites

Any computer programming language, preferentially Matlab.

Course Objectives

This course is designed to describe the theoretical basis of optical
waveguides particularly concentrated on the transmission theory of
lightwave. Basic understanding of propagation of optical fiber
communications and planar optical waveguides using Maxwell’s equations
will be introduced to gain advanced versatile communication systems and
information processing devices. The purpose of this course is to present an
intermediate treatment of integrated and fiber optics.

Course Contents

Brief review of electromagnetics and guided waves. The planar slab
waveguide. Dispersion in waveguides. Graded index waveguides. Step
index circular waveguides. Optical fibers and their loss and dispersion
characteristics. Coupled mode theory. Nonlinear optical effects in optical
fibers (Brillouin, Raman, Self-phase modulation). Beam propagation
method for analyzing optical waveguides.

Course Learning

Ability to use technical /modern materials to be required in her/his works,

Outcomes ability to present oral and written forms in her/his field, ability to work on
interdisciplinary studies, ability to rapidly distinguish the true an required
knowledge and ability to do analyze of results..
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Journals, Articles,

Papers,

Symposiums
Planned learning Theoric | Practice | Lab. | Projects | Assign. | Other | Total | ECTS
activities and 42 76 30 188 7.5
teaching methods
Assessment Methods and Quantity (mark with “X”) Percentage (%0)
Criteria
Midterm Exam X 30
Quiz
Assignment X 10
Projects X 20
Laboratory
Practice
Other
Final Exam X 40

WEEKLY COURSE PLAN

Week Contents and topics

1. Week Brief review of electromagnetics and guided waves



http://link.springer.com/book/10.1007%2Fb98730
http://link.springer.com/book/10.1007%2Fb98730

2. Week

Brief review of electromagnetics and guided waves

3. Week The planar slab waveguide

4. Week The planar slab waveguide

5. Week Dispersion in waveguides

6. Week Graded index waveguides

7. Week Midterm Exam

8. Week Step index circular waveguides

9. Week Step index circular waveguides

10. Week Optical fibers and their loss and dispersion characteristics
11. Week Optical fibers and their loss and dispersion characteristics
12. Week Coupled mode theory

13. Week Coupled mode theory

14. Week Nonlinear optical effects in optical fibers

15. Week Nonlinear optical effects in optical fibers

16. Week Beam propagation method for analyzing optical waveguides




