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	1. Course name
	Antenna and Wave Propagation 

	2. Lecturer in charge
	Dr. Saman Khabbat Ezzulddin

	3. Department/ College
	Physics / Science

	4. Contact
	e-mail: saman.ezzulddin@su.edu.krd

	5. Time (in hours) per week 
	Theory:  2 hrs./ Week
Practical: 0 hrs./ Week

	6. Office hours
	Sunday (8:30- 10:30), Monday (8.30- 10:30), Thursday (8:30- 12:30).

	7. Course code
	

	8. Teacher's academic profile 
	I have more than 14 years’ experience teaching, during my academic life I have tough, the following subjects for undergraduate students such as: General Physics of the second year Geology department, Modern physics Lab of the second year students, Nuclear physics, for the fourth year of physics students, also I have eleven (11) papers are published in different local and foreign journals. 
I participated in many international and local conferences and I published many scientific articles. I current research interests include Radioactivity measurement, Radiation dosimeter, Radiation Protection and Solid State Nuclear Track Detector SSNDs.  
- I awarded B.Sc. in Physics (College of Science) in 2008 Salahaddin University-Erbil.
- M.Sc. in 2014 (Salahaddin University-Erbil).
- Assist. Lecturer from 2014 to 2018.
- Lecturer from 2018 till now.

-PhD In 2022 (Electromagnetic Theory-Communication Physics) (Salahaddin University-Erbil).

	9. Keywords
	Electric Field, Magnetic field, Time vary fields, Wave propagation.

	10.  Course overview: 
This course provides in depth general field properties; review of vector calculus and coordinate systems; static electric fields, static magnetic fields; Coulomb, Gauss, Biot-Savart and Ampere’s laws; Boundary value problems and method of images; Magnetic vector potential. Materials: dielectric and magnetic materials, their properties, capacitance and inductance, applications.

The course also coverage of all aspects of electromagnetics, with a focus on field and wave generation and propagation. The course will focus on the more practical aspects of E-M theory, with application examples taken from the problems in the textbook as well as from other references. The specific subjects covered will be vectors and fields, electrostatics, electric current flow, magnetic fields, Maxwell’s equations, electromagnetic wave propagation in differential, integral and phasor forms as well as their propagations in different mediums.

	11. Course objective:
· Understand basic terminology and concepts of Antennas. 

· To attain knowledge on the basic parameters those are considered in the antenna design process and the analysis while designing that. 

· Analyze the electric and magnetic field emission from various basic antennas and mathematical 

· Formulation of the analysis. 

· To have knowledge on antenna operation and types as well as their usage in real time filed. 

· Aware of the wave spectrum and respective band based antenna usage and also to know the propagation of the waves at different frequencies through different layers in the existing layered free space environment structure.

	12.  Student's obligation
- The students should have presence in all lectures.
- Every lecture the first 10 min should be debate about the previous lecture and the interested student (participant in the debate) take marks.

	13. Forms of teaching
Different forms of teaching will be used to come across with objectives of the course. Power point presentations for the head titles, definitions, graphs and many useful illustrations with summary at the end of each chapter will be presented and discussed. There will be also classroom discussions and the lecture will cover enough information about the description of the subjects, solution of many examples, analysis and derivation for all necessary equations and proving theorems and many problems are presented as a home work for improving student abilities.
Homework problems will be solved and discussed weekly to improve the student’s ability for understanding materials to let the chance for practicing on several aspects of the course in the classroom.

	14. Assessment scheme

In this system the maximum mark is (100%). The grading system is based on the summation of two categories of evaluations:

First, (40%) of the mark is based on the academic year effort of the student which includes:

· 25% for two monthly examinations, ((25 X 2) %2) = 25%, for semester 25%.

· 15% for quizzes and solving home works.

Second, (60%) of the mark is based on final examination that is comprehensive for the whole of the study material reviewed during the academic year and it usually occurs during the month of June

At the end of the evaluation process, if the students could not secure a minimum of (50%), they are given a chance to repeat the final exam in September and they should be able by then to equal or exceed the (50%) limit otherwise they will have to repeat this subject during the next academic year if it did not contradict with the administrative regulations.‌

	15. Student learning outcome:
By the end of the course, the successful student is expected to know at the basic level: In support of these objectives, students will understand and calculate EM fields and key physical parameters for:

Student will be able to 

· Aware of antenna parameter considerations. 

· Capable to analyse the designed antenna and field evaluation under various conditions and formulate the electric as well as magnetic fields equation set for far field and near field conditions. 

· Understand the array system of different antennas and field analysis under application of different currents to the individual antenna elements. 

· Understand the design issues, operation of fundamental antennas and their operation methodology in practice. Design a lens structure and also the bench set up for antenna. 

· Parameter measurement of testing for their effectiveness. 

· Knowledge about the means of propagation of electromagnetic waves.
· In most cases students will derive these results from Maxwell's equations and the Lorentz force law, and will demonstrate their achieved outcomes in homework problems and, on a random sampling basis, examinations.


Electronic and Radio Engineering – F.E. Terman, McGraw-Hill, 4th edition, 1955.

	1) 

	17. The Topics:
	Lecturer's name

Dr. Saman K. Ezzulddin

	1.1 Introduction

1.2 Types of Antennas

1.3 Radiation Mechanism

1.4 Current Distribution on a Thin Wire Antenna

1.5 Historical Advancement
2.1 Introduction

2.2 Radiation Pattern 

2.3 Radiation Power Density 

2.4 Radiation Intensity 

2.5 Beamwidth 

2.6 Directivity 

2.7 Numerical Techniques

2.8 Antenna Efficiency

2.9 Gain, Realized Gain

2.10 Beam Efficiency 

2.11 Bandwidth 

2.12 Polarization

2.13 Input Impedance 

2.14 Antenna Radiation Efficiency

2.15 Antenna Vector Effective Length and Equivalent Areas

2.16 Maximum Directivity and Maximum Effective Area

2.17 Friis Transmission Equation and Radar Range Equation

2.18 Antenna Temperature
3.1 Introduction

3.2 The Vector Potential A for an Electric Current Source (J)
3.3 The Vector Potential F for A Magnetic Current Source (M)
3.4 Electric and Magnetic Fields for Electric (J) and Magnetic (M) Current Sources

3.5 Solution of the Inhomogeneous Vector Potential Wave Equation 

3.6 Far-Field Radiation 

3.7 Duality Theorem 

3.8 Reciprocity and Reaction Theorems

4.1 Introduction 

4.2 Infinitesimal Dipole

4.3 Small Dipole 

4.4 Region Separation 

4.5 Finite Length Dipole

4.6 Half-Wavelength Dipole

5.1 Introduction 

5.2 Small Circular Loop 

5.3 Circular Loop of Constant Current 

5.4 Circular Loop with Non-uniform Current 

5.5 Ground and Earth Curvature Effects for Circular Loops 

5.6 Polygonal Loop Antennas 

5.7 Ferrite Loop 

5.8 Mobile Communication Systems Applications
	Chapter One: Antennas
 
(2 Weeks)

Chapter Two: Fundamental Parameters of
Antennas
 (5 Weeks)
Chapter Three: Radiation Integrals and Auxiliary Potential Functions
(3 Weeks)
Chapter Four: Linear Wire Antennas
 (2 Weeks)
Chapter Five: Loop Antennas
(2 Weeks)

	18. Practical Topics (If there is any)
	

	
	

	19. Examinations:
Different types of questions will be provided to the student as an exercise and also in examinations such as given them in the question banks which contain each of the following ones:

1. Mathematical derivation and explanation questions for different subjects in Electromagnetic theory are provided.

2. Mathematical calculation questions for different analytical calculation subjects also given to them.

3. Multiple choices questions for every subject that are given in electromagnetic theory topics are also provided to them.

4. Physical interpretation and blanket question are also given for various electromagnetic problems.

5. Finally, the true and false questions are also given to them for several Electromagnetic theory subjects.

Each of these mentioned question types will be seen clearly in the question banks that are given to the quality assurance committee of our physics department.

	20. Extra notes:

Due to a number of unforeseen reasons that may lead to the shifting of the academic year program, it may be subjected to modifications. Also extra curriculum hours may be needed to cover all the topics mentioned above. The students shall be notified of the changes when they may occur.

	21. Peer review                                                     
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