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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

LASER ELECTRONICS AND LASERS / LASER ELECTRONICS AND LASERS

Ders Kodu / Course Code

505008382023

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Elektromanyetik Dalgalar, Fizik-2

Electromagnetic Waves, Physics-2

Amaci / Purpose

Lazer elektronigine giris, lazer 1siginin davranisini anlamada 6nemli olan fiziki ve elektronik
prensiplere odaklanacaktir. Nasil olusturulur? Zaman ve mekanda nasil dagilr? Bu kursun
sonunda asagidaki konular izah edilecek:

Uyariimig Radyasyon Emisyonu, spontane veya ansizin Emisyon ve Uyariimig Emilim ile
Isigin yukseltilmesi

Kazang, kayip, CW ve Darbeli mod Calismasi

Dalga denklemine Gauss Isin ¢ozimi ve Gauss isinlarinin 6zellikleri

Rezonatérler ve Gauss isinlari

Farkl lazer tlrleri

An introduction to laser electronics will focus on the physical and electronic principles
important to understanding the behavior of laser light. How is it created? How is it
distributed in time and space? At the end of this course, the following topics will be
explained:

Stimulated Emission of Radiation, amplification of Light by spontaneous or sudden
Emission and Stimulated Absorption

Gain, loss, CW and Pulse mode Operation

Gauss ray solution to the wave equation and properties of Gauss rays

Resonators and Gaussian rays

Different types of lasers

igerigi / Content

Lazer isiginin Uretilmesinde temel prensipler; lazerin 6zellikleri ve lretimin fiziki ve
elektronik temeli; lazer rezonatérleri, aynalari ve modlari; lazer tirleri; kati hal lazerleri, gaz
lazerleri, sivi lazerler, yari iletken lazerler ve yeni gelistiriimekte olan lazerler.

Basic principles in producing laser light; properties of the laser and the physical and
electronic basis of production; laser resonators, mirrors and modes; laser types; solid
state lasers, gas lasers, liquid lasers, semiconductor lasers and newly developed
lasers.

Onerilen Diger Hususlar / yok none
Recommended Other

Considerations

Staj Durumu / Internship Status yok none




Kitabi / Malzemesi / Onerilen DERS KITABI: Laser Electronics, Joseph T. Verdeyen, 3rd Ed., Prentice Hall TEXTBOOK: Laser Electronics, Joseph T. Verdeyen, 3rd Ed., Prentice Hall

Kaynaklar / Books / Materials / KAYNAKLAR:

Recommended Reading * Lasers, Siegman

* Laser Physics, Milonni and Eberly

» Fundamentals of Photonics, Saleh and Teich
* Quantum Electronics, Yariv

RESOURCES:

* Lasers, Siegman

* Laser Physics, Milonni and Eberly

» Fundamentals of Photonics, Saleh and Teich
» Quantum Electronics, Yariv

Ogretim Uyesi (Uyeleri) / Faculty PROF DR GOKALP KAHRAMAN
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

BASARILI OGRENCILER SUNLARI ANLAYACAKLAR:

dalga optigi. Gaussian, Hermite-Gaussian, Laguerre-Gaussian ve Bessel optik isinlari.
Bir rezonat6rde ve bos uzayda Gauss isin yayilimi

diizlemsel ve kiiresel ayna rezonatorleri; mikrorezonatdrler.rezonatér modlari.
fotonlar ve foton akislari. elektronik enerji seviyeleriyle 1sik etkilesimi.

1 uyariimis emisyon ve absorpsiyon, spontan emisyon

lazer esigi, lazer salinimi, lazer amplifikasyonu ve kazang doygunlugu.

CW ve darbeli lazerler,

Yari iletkenlerde foton etkilesimleri. LED'ler, lazer diyotlar, kuantum sinirli lazerler ve mikro bosluklu
lazerler.

farkl tipte lazerlerin galismasi

SUCCESSFUL STUDENTS WILL UNDERSTAND:

wave optics. Gaussian, Hermite-Gaussian, Laguerre-Gaussian, and Bessel optical beams.
gaussian beam propogation in a resonator and in free space

planar- and spherical-mirror resonators; microresonators.resonator modes.

photons and photon streams. light interaction with electronic energy levels.

stimulated emission and absorption, spontaneous emission

lasing threshold, laser oscillation, laser amplification and gain saturation.

CW and pulsed lasers,

photon interactions in semiconductors. LEDs, laser diodes, quantum-confined lasers, and microcavity
lasers.

operation of different types of lasers
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HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE

Hafta / Week

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

1. ve 2. hafta: dalga optigi. Gaussian, Hermite-Gaussian, Laguerre-
Gaussian ve Bessel optik isinlari

3. hafta: Bir rezonatérde ve bos uzayda Gauss isin yayilimi

4. hafta: diuizlemsel ve kiiresel ayna rezonatorleri;
mikrorezonatdrler.rezonatdér modlari.

5. hafta: fotonlar ve foton akislari. elektronik enerji seviyeleriyle 1sik
etkilesimi. uyarilmig emisyon ve absorpsiyon, spontan emisyon.

6. ve 7. hafta: lazer esigi, lazer salinimi, lazer amplifikasyonu ve
kazang doygunlugu, basit lazer denklemi, lazer aksiyonunda
spektrum degisimi

8. hafta: CW ve darbeli lazerler

9.ve 10. hafta: Yari iletkenlerde foton etkilesimleri. LED'ler, lazer
diyotlar, kuantumla sinirli lazerler ve mikro bosluklu lazerler.

11. ve 12. hafta: fiber i1sik yUkselticileri ve fiber lazerler

Week 1 and 2: wave optics. Gaussian, Hermite-Gaussian, Laguerre-
Gaussian and Bessel optical rays

Week 3: Gaussian beam propagation in a resonator and in ree space
week 4: planar and spherical mirror resonators;
microresonators.resonator modes.

Week 5: photons and photon flows. Light interaction with electronic
energy levels. stimulated emission and absorption, spontaneous
emission.

Week 6 and 7: laser threshold, laser oscillation, laser amplification
and gain saturation, simple laser equation, spectrum variation in laser
action

Week 8: CW and pulsed lasers

9th and 10th weeks: Photon interactions in semiconductors. LEDs,
laser diodes, quantum confined lasers and microcavity lasers.

Week 11 and 12: fiber light amplifiers and fiber lasers
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 60
Rapor Sunma / Report Presentation 1 40
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 50
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 50
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 4.00 4.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 50.00 50.00
Rapor Hazirlama / Report Preparation 1 34.00 34.00
Rapor Sunma / Report Presentation 1 2.00 2.00
Final Sinavi / Final Examination 1 4.00 4.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 86.00 86.00
Toplam / Total: 6 180.00 180.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 180.00/30.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 180.00 / 30.00 = 6.00 ~ 6.00

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

517




Ogrenme Ciktilari / Program Ciktilari / Program Outcomes

Learning Outcomes 144 [ 112143 [ 104 [ 115 | 116 [ 107 [ 118 [ 109 [1.1.10[10.41[1.0.02[1.4.43[1.0.4 11151146 [1.1.17 [1.1.18
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1.BASARILI OGRENCILER
SUNLARI ANLAYACAKLAR:
dalga optigi. Gaussian, Hermite
-Gaussian, Laguerre-Gaussian
ve Bessel optik 1sinlari.

Bir rezonatdrde ve bos uzayda
Gauss 1sin yayihimi

dizlemsel ve kiresel ayna
rezonatorleri;
mikrorezonatorler.rezonator
modlari.

fotonlar ve foton akislari.
elektronik eneriji seviyeleriyle
1sik etkilegimi.

uyarilmig emisyon ve
absorpsiyon, spontan emisyon
lazer esigi, lazer salinimi, lazer
amplifikasyonu ve kazang
doygunlugu.

CW ve darbeli lazerler,

Yari iletkenlerde foton
etkilesimleri. LED'ler, lazer
diyotlar, kuantum sinirl lazerler
ve mikro bosluklu lazerler.
farkl tipte lazerlerin calismasi /
SUCCESSFUL STUDENTS
WILL UNDERSTAND:

wave optics. Gaussian,
Hermite-Gaussian, Laguerre-
Gaussian, and Bessel optical
beams.

gaussian beam propogation in
a resonator and in free space
planar- and spherical-mirror
resonators;
microresonators.resonator
modes.

photons and photon streams.
light interaction with electronic
energy levels.

stimulated emission and
absorption, spontaneous
emission

lasing threshold, laser
oscillation, laser amplification
and gain saturation.

CW and pulsed lasers,

photon interactions in
semiconductors. LEDs, laser
diodes, quantum-confined
lasers, and microcavity lasers.
operation of different types of
lasers

Katki Dizeyi/ Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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