
Optical  Communication                                                                                                 
Syllabus
	Semester
	Firist  2007/2008

	Place
	1227

	Time
	3-4.30 "Monday, Wednesday " 

	Office
	17

	Office Hours
	

	Instructor
	Dr. Majdi oraiqat


Catalog Data
· Review of the electromagnetic spectrum ,and its specifications and devices

· Three aspects of fibers are considered ; fabrication, interfacing and applications

· To introduce students to the fundamentals of electromagnetic waves in dielectric medium ;slab and cylindrical geometry. ,multimode and single mode.

· To expose them to examples of applications such as LED&Laser diode ,coupler ,detector. ,power Puget

· To improve their design and problem solving skills.

· To prepare them for more advanced courses on Network, systems and devices
General Course Objectives:-

· Three aspects of fibers are considered: fabrication, interfacing and applications.
· To introduce students to the electromagnetic spectrum, and its specifications and devices.

· To introduce students to the fundamentals of electromagnetic waves in dielectric medium; slab and cylindrical geometry, multimode and single mode.

· To expose them to examples of applications such as LED & Laser diode, coupler, detector, and power budget.

· Understand the lasing mechanisms for generation of coherent light.

· Understand the different mechanisms of fiber degradations such as dispersion. attenuation.
Course Outcomesauand Related;Program Outcomes
· Recite Maxwell’s equations, boundary conditions and their physical meaning in dielectric medium . {a,e]
· Identify properties of modes such as normalized frequency parameter and propagation constant, cutoff condition and eigenvalue equation. [a,e ]
· Calculate the mode characteristics .propagation constants, mode radius [a,b,c,e]

· Understand the different mechanisms of fiber degradations such as dispersion,

· and attenuation.[a,e]
· Understand the lasing mechanisms for generation of coherent light. [a,e]
· Use the engineering solutions to maximize signal to noise ratio and to minimize dispersion [a,b,k].

· Understand the meaning and significance of critical angle, total internal reflection angle, and acceptance angle. [ a,b,c,e,i]
· Compute the power flow in single and multimode cases. {a,e]
· Understand the meaning of maridinal and skew rays and types of wave polarization. [a,b,c,e,i]

· Understand the wave nature and eigenvalue equations for modes, TM,EH,HE TE modes {a,e]

· Understand the definition of waveguide and how waveguide modes are formed. [a,b,c,e,i]

· Recite the modal field expression in a slab waveguide. [a,e]
· Understand the concept of mode cutoff wavelength. [a,b,c,e]
· Understand the function of an optical resonator; optical filters; Fapry Perot resonator [a,h,c,e]

· Analyze the power budget of optical link. [a,e]
· Plot the eigenvalue equation and extract the mode parameters. [a,b,c,e.i]

Course Contents:-

	Week  #
	Subject

	1
	· Overview of optical communication.

	5
	· Optical Fiber, Structures, Wave guiding, and Fabrication, 
· The Nature of Light, Polarization, Quantum Nature of Light, optical geometry &Basic Optical Laws and Definition, Step Index Fiber, 
· Wave propagation in Planer Dielectric Waveguide, Maxwells Equation, Wave guide Equation, Wave Propagation in Circular Wave guide, 

· Power Flow in Step-Index Fiber, Single Mode Fiber, Graded Index fiber ,Fiber Materials and Fiber Fabrication, Mechanical Properties of Fiber.

	2
	· Signal Degradation in Optical Fibers, Attenuation, Absorption, scattering, Bending Losses, 

· Signal Distortion in Optical Wave guide Group Delay, Material Dispersions, Wave guide Dispersions , Pulse Broadening in gradedindex(6hours)

	3
	· Optical Sources, Topics in Semiconductor Physics, Energy Bands Intrinsic, Extrinsic Material, the Pn Junction, 
· Direct and Indirect Band Gaps.LightEmitting Diodes (LED5), Laser Diodes.

	3
	· Photo detectors: Physical Principle of Photodiodes, 
· Photo detector Noise Detector Response Time, Avalanche Multiplication Noise.

	2
	· Optical Receiver Operation, Fundamental Receiver Operation, Error Sources, Receiver configuration, 
· Digital Receiver Performance Calculation, Probabi, the quantum Limit, Receiver Noises.


Attendance: 

Class attendance will be taken every lecture. Acorrding to the student guid the maximum allowable percent of absence is 10%.. 

Required Text Book:

Gerd Kiser. Optical Fiber Communication, third Edition 
ISBN 0-07-232101-6
List of Reference Books:
1.  G.P.Agrawal, fiber optic communication systems, JOHN WILEY&SONS,1991, ISBN 0 471 54286 5
2. Wim Van Etten, jan Van der plaats, Fundamentals of Optical Fiber Communications, Prentice Hall, 1991 ,ISBN 0 13 717513 2

3. Serge Ungar, Fiber Opticals Theory and Applications, JOHN WILEY&SONS, 1990, ISBN 0 471 92758 9Microelectronic Circuits (Fourth Edition) Adel Sedra and Kenneth Smith, Oxford University Press, 1998.

Grading:

1.   First midterm exam.



20%

2.   Second midterm exam.


20%

3.   Homework and Quizzes


10%

4.   Final exam.




50%




     Total           100%




                                                                            Good luck!

Dr. Majdi Oraiqat
2

