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Ders Uygulamasi, Saat/Hafta
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Dersin Onkosullan

. . EHB 212 min DD veya EHB 212E min DD veya TEL 212 min DD veya TEL 212E min DD
(Course Prerequisites)

) . Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene Matematik Temel Miihendislik Ik Tasarim Genel Egitim
Katkisi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) i ] 100 }

Maxwell denklemleri, Dalga olayi ve zamana bagh dalga denklemi, Zamanda harmonik
(Monokromatik) dalgalar, Fazér(Kompleks) gosterilim, Helmholtz denklemi ve g¢ozimleri
Dersin Tanimi Monokromatik dizlemsel dalgalar, Polarizasyon, Diizlemsel dalgalara iligkin yansima ve
kirilma problemleri, Dalga kilavuzlari, Mod ve Kesim Frekansi Kavramlari

(Course Description) Maxwell’s equations, Wave concept and time dependent wave equation, Time harmonic

waves, Phasor (complex) representation, Helmholtz equation and it’s solutions.
Monochromatic plane waves. Polarization. Reflection and refraction of plane waves from
planar boundaries. Wave-guides, Mode and cut-off frequency concepts.

=

Elektromanyetik alan, dalga ve dalga yayilimi kavramlarini 6grenmek
Dizlem dalga ¢oziimlerini 6grenmek

Yansima Kirilma olayini ve ¢esitli uygulamalarini 6grenmek

Dalga kilavuzlarini ve analizini 6grenmek

Dersin Amaci

(Course Objectives) o .
To learn the electromagnetic field, wave and wave propagation concepts

To learn the plane wave solutions
To learn the reflection and refraction of plane waves and its applications
To learn the wave guides and their analysis.

u dersi basariyla tamamlayan 6grenciler,

Elektromagnetik dalgalarin genel karakterini ve yayilma prensiplerini bilir.
Elektrik alan, magnetik alan ve Poynting vektorlerini bilir.

Dalga denkleminin diizlem dalga ¢6zlimlerini yapabilir ve yorumlar.
Dizlem dalgalarin ylzeylerden yansima ve kirilma prensiplerini bilir.
Elektromagnetik dalgalarin degisik ortamlardaki davranisini bilir.
Polarizasyon kavramini bilir.

. Dalga kilavuzlarini analiz eder.

Dersin Ogrenme
Ciktilan

Noupwnrolrwone [poS

(Course Learning

Student who pass the course
Outcomes) P

1. Knows the general characteristics of electromagnetic waves and principles of
propagation

Knows the electric field, magnetic field and Poynting vector

Can solve the wave equation and obtain the plane wave solutions

Knows the general principles of reflection and refraction

Knows the behavior of electromagnetic waves in different media

Knows the polarization of waves

Can analyse the wave guides
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DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, Elektromagnetik teorinin genel amag ve prensipleri. Maxwell denklemleri. Alan buykliklerinin ve 1,2
kaynak terimlerinin tanitilmasi. Sinir kosullan
Zamana bagh dalga denklemi. Bir boyutlu halde zamana bagh dalga denkleminin genel ¢6ziimi. Ortam 1,2
2 parametreleri ve dalganin boslukta yayilma hizi. Elektromagnetik dalgalarin diger dalgalarla (akustik, elastik
vb.) kiyaslanmasi
Zamanda harmonik (Monokromatik) dalgalar. Genlik, faz, faz hizi, yayilma hizi, agisal frekans, frekans, 1,2
3 periyot dalga boyu, dalga sayisi kavramlari. Elektromagnetik spektrum ve dalgalarin kullanim alanlarina
gore siniflandiriimasi.
Kompleks (Fazoér) Gosterilim. Kompleks halde Maxwell denklemleri. Helmholtz (indirgenmis dalga) 1,23
4 denklemi ve bir boyutlu hald | ¢6ziim. Dizlem dalga k
enklemi ve bir boyutlu halde genel ¢6ziim. Dlzlem dalga kavrami.
Duzlemsel Dalgalar. Yayilma yonu ve esfaz ylizeyleri. Kayipli ortamda diizlem dalga yayihmi Kompleks dalga 1,23
5 sayisl.
6 iki ve Gi¢ boyutlu halde diizlem dalga ¢dziimleri. Polarizasyon. Poynting vektdrii, Poynting teoremi. Alan 1,2,3,6
vektorleri ve Poynting vektori arasindaki iliskiler.
7 Duzlem dalgalarin yuzeylerden yansima ve kirilmasi. Dik gelis hali 3,4,5,6
8 Duzlem dalgalarin yansima ve kirilmasi. Egik gelis hali. TE ve TM polarizasyonlar. Snell Yasasi. 3,4,5,6
Duzlem dalgalarin ylizeylerden yansima ve kirilmasi. Yansima kirilma olayinin ortam parametrelerine 3,4,5,6
9 bagliliginin analizi. Tam yansima. Brewster agisi. Ylizey dalgalari .
10 Dizlem dalgalarin yiizeylerden yansima ve kirilmasi. Mikemmel iletken ylizeyden yansima. Tabakali 3,45,6
ortamlarda dalga yayilimi.
11 Kilavuzlanmis dalgalarin genel prensipleri. Kapali ortamda Maxwell denklemleri. Paralel plakah dalga 1,7
kilavuzu. Mod kavrami.
Silindirik Dalga Kilavuzlari. TE, TM ve TEM Modlar. Ozdeger Problemi. Kesim Frekansi. Yayilan ve Sénen 1,7
12 ; .
Modlar. Dispersif Ortamlar, Grup ve faz hizi.
13 Dikdortgen kesitli dalga kilavuzlarinin analizi. 1,7
14 Daire kesitli dalga kilavuzlarinin analizi. Bessel Fonksiyonlari. 1,7
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, The main aim and principals of Electromagnetic theory. Maxwell’s eqautions. Field and 1,2
source quantities. Boundary Conditions.
Time dependent wave equation. General solution of time dependent wave equation in one- 1,2
2 dimensonal space. Constitutive parameters and speed of wave propagation. Comparison of
electromagnetic waves with other type of waves (acoustic, elastic, etc)
Time harmonic waves. Amplitude, phase, phase velocity, propagation velocity, angular frequency, 1,2
3 frequency, period, wave-length, wave-number. Electromagnetic spectrum and classification of
waves.
a Phasor representation of waves. Wave equation in complex form. Helmholtz (reduced wave) 1,23
equation and solution in one-dimesional case. Plane wave concept.
5 Plane Waves. Direction of propagation and equi-phase surfaces. Wave propagation in lossy 1,2,3
media. Complex wave number.
6 Plane wave solutions in two and three-dimensional space. Polarization. Poynting vector. 1,2,3,6
Poynting theorem. Relations between field vectors and Poynting vector.
Reflection and refraction of plane waves from planar boundaries. Normal incidence case 3,4,5,6
Reflection and refraction of plane waves from planar boundaries. Oblique incidence case. TE and TM 3,4,5,6
polarizations. Snell’s Law.
Reflection and refraction of plane waves from planar boundaries. Analysis of reflection and 3,4,5,6
9 refraction phenomenon in terms of conctitutive parameters. Total reflection. Brewster angle.
Surface Waves.
Reflection and refraction of plane waves from planar boundaries. Reflection frrom a perfectly 3,4,5,6
10 electric conducting surface. Wave propagation in layered media.
11 General principles of guided waves. Maxwell’s equations in closed regions. Parallel plate wave- 1,7
guide. Mode concept.
Cylindrical Wave Guides. TE, TM and TEM Modes. Eigen-value problem. Cut-off frequency. 1,7
12 Propagating and evanescent waves. Dispersive media, Group and phase velocities.
13 Analysis of rectangular wave-guides 1,7
14 Analysis of circular wave-guides. Bessel Functions. 1,7




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilariyla iliskisi

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

Katki
Seviyesi

1

2

3

Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme,
formiile etme ve ¢ozme becerisi.

X

Kiresel, kiiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, givenlik ve
refahi g6z 6niine alarak ¢6ziim treten mihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6ntinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikgi ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




