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Dersin Ad1

Course Name

Elektromanyetik Teori Il

Electromagnetic Theory 11

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | UTy gtula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
FIZ 412 3 4 2 2 -
Boliim / Program Fizik Miihendisligi Béliimii / %30 ve %100 Ingilizce Fizik Miihendisligi Programi
(Department/Program) ( Physics Engineering Department / 30% and 100% English Program of Physics Engineering)
Dersin Tiirii Secimli/Elective Dersin Dili Tirkge
(Course Type) (Course Language) | (Turkish)
Dersin Onkosullar1 | FIZ 411 /E MIN DD
(Course Prerequisites) |veya FIZ 214 MIN DD
Dersin mesleki Temel Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % Bilim (Engineering Science) (Engineering Design) (General Education)
9

(Course Category
by Content, %)

(Basic Sciences)

- %40 %60 -

Dersin icerigi

(Course Description)

Elektromanyetik dalgalar, dalga denklemi, dielektrik ortamda elektromanyetik dalga, iletken
elektromanyetik dalga, dalga propagasyonu ve dispersiyon. Elektromanyetik radyasyon, dipol
radyasyonu, noktasal yiikiin radyasyonu, radyasyon tepkisi, farkli kaynaklarin 1s1mas1. Ozel
gorelilik teorisi, goreli mekanik ve goreli elektrodinamik.

Electromagnetic waves, wave equation, electromagnetic wave in dielectric medium, conductive
electromagnetic wave, wave propagation and dispersion. Electromagnetic radiation, dipole
radiation, radiation of spot weld, reaction of radiation, radiation from different sources. Special
relativity, relativistic mechanics and relativistic electromagnetism.

Dersin Amaci

(Course Objectives)

1.Statik elektrik ve manyetik olgularin dtesine gegip, elektromanyetik radyasyonun nasil
meydana geldigi ve nasil yayindigimin anlasilmasi.

2.Elektrik ve manyetik olgularin, 6zel gorelilik kurami i¢inde birlestirilmis betimlenmelerinin
yapilmasi.

1.To go beyond static electric and magnetic phenomena and to understand how electromagnetic
radiation originates and propagates.

2.To provide a unified description of electric and magnetic phenomena from the point of view of
special relativity.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

1. Elektromanyetik dalgalarin matematiksel betimlemeleri.

2. Fiziksel ve matematiksel olarak EM radyasyonun nasil ortaya ¢iktiginin ve nasil
yayindiginin anlasilmasi.

Ozel gorelilik ile elektrodinamik arasindaki 6zel bagin anlagilmasi
Elektrodinamigin goreli teorisinin elde edilmesi.

>

The mathematical description of electromagnetic waves.

Understanding how electromagnetic radiation originates and propagates.
Understanding the close relationship between electrodynamics

Special relativity and the relativistic formulation of electrodynamics.
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Ders Kitabi David J. Griffiths, Elektromanyetik teori Prentice Hall Int. (UK) Limited,London
(Textbook) Third Edition , 2003:Ceviri Prof.Dr. Basri Unal, Gazi Kitapevi Ankara.
Diger Kaynaklar 1. Ronald K. Wangsness, Electromagnetic Fields

(Other References)

2. Vernon D. Barger, Martin G. Olsson, Classical Electricity and Magnetism

3. J.D. Jackson, Classical Eectrodynamics,3™.ed.New York: John Wiley, 1999.

Odevler ve Projeler

(Homework & Projects

iki haftada bir 6dev verilir (en az).

Homework assignments are given once in two weeks (minimum).

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Iki haftada bir kisa sinav yapilir (en az).

Quizzes are given once in two weeks (minimum).

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 2
(Midterm Exams)

40%

Kisa Smavlar 7
(Quizzes)

10%

Odevler 7
(Homework)

10%

Projeler
(Projects)

Dénem Odevi/Projesi --
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar --
(Other Activities)

Final Sinavi 1
(Final Exam)

40%




DERS PLANI

Hafta

Konular

Dersin
Ciktilan

(B

Elektromanyetik Dalgalar. Dalga denklemi

Farkli koordinat sistemlerinde dalga denklemi, multipol agilimlar

Dispersiyon

Dielektrik ortamda elektromanyetik dalga

Iletken ortamda elektromanyetik dalga.

Elektromanyetik Radyasyon.

Salinim yapan dipolden radyasyon

Ivmelenen noktasal yiikiin radyasyonu
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Radyasyon tepkisi
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Ozel gorelilik teorisi, Lorenz ddniisiimleri
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Goreli mekanik.
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Elektrodinamigin kovaryant formiilasyonu — Maxwell denklemleri ve Lorenz

kuvveti
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Elektromanyetik gerilim-enerji tansorii
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Dalga denklemimim kovaryat formda ¢6ziimleri
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COURSE PLAN

Weeks

Topics

Course
Outcomes

Electromagnetic waves. The wave equation

Wave equation in different coordinate systems. Multipole espansions.

Dispersion

Wave propagation in dielectric media

Wave propagation in conduction media

Electromagnetic radiation

Radiation from an oscillating dipole

Radiation from an accelerated point charge

Radiation recoil

Special relativity. The Lorentz transformation

Relativistic mechanics
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Relativistic electrodynamics — the covariant formulation of electrodynamics
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The electrodynamics stress-energy tensor
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The solutions of the wave equation in covariant form
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Dersin Fizik Miihendisligi Programyla liskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katka
Seviyesi

1

2

3

Matematik, Bilim ve Miihendislik bilgilerini uygulayabilme

X

Data analizi yapabilmek ve deney tasarlayip yiiriitebilmek

Ihtiyaci karsilayacak sistem, bilesen ve siirecleri dizayn edebilme

Displinler arasi ¢aligma gergeklestirebilme

Miihendislik problemlerini belirleyebilme, formiile edebilme ve ¢zebilme

Mesleki ve ahlaki sorumluluklarini anlayabilme

Etkili bir sekilde iletisim kurabilme

Global/sosyal anlamda miihendislik ¢6ziimlerinin etkilerini anlayabilme

Hayat boyu 6grenimin dnemini kavrayabilme ve benimseme

Modern meselelerle ilgili bilgi sahibi olabilme
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Miihendislik uygulamalar1 i¢in gerekli modern mithendislik araglarini, tekniklerini kullanabilme

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Physics Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

Ability to Apply Knowledge of Mathematics,Science, and Engineering

X

Ability to Design and Conduct Experiments,as well as to Analyze and Interpret Data

Ability to Design a System, Component, or Process to Meet Desired Needs

Ability to Function on Multi-Disciplinary Teams

Ability to Identify, Formulate, and Solve Engineering Problems

Understanding of Professional and Ethical Responsibility

Ability to Communicate Effectively
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Broad Education Necessary to Understand the Impact of Engineering Solutions in a
Global/Societal Context

Recognition of the Need For, and an Ability to Engage in Life-Long Learning

Knowledge of Contemporary Issues

x\—-

Ability to Use the Techniques, Skills, and Modern Engineering Tools Necessary for
Engineering Practice

1: Little, 2. Partial, 3. Full

Diizenleyen Tarih (Date) Imza (Signature)
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