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ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilere optikte ileri konulari sistematik bigcimde sunmaktir. Ders
kapsaminda mercek sistemlerinin tanimlanmasi ve kiiresel ayna ile arazi mercegi gibi
elemanlarin modellenmesi ele alinir. Ogrencilerin, kirinim esigi ve optik kusurlar gibi temel
kavramlar: dikkate alarak son goriintiiniin kalitesini degerlendirebilmeleri amaglanmaktadir.
Ayrica, OSLO yazilimi kullanilarak mercek verilerinin girilmesi, “slider wheel” 6zelligi
yardimiyla en uygun tasarimin gergeklestirilmesi ve farkli optik durak ve gbzbebegi
konfigiirasyonlarinin incelenmesi iizerinde durulur. Bdylece, &grencilerin optik tasarim
stireclerini hem teorik hem de uygulamali olarak kavramalar1 hedeflenmektedir.

DERSIN iCERIGI

OSLO ya giris Bir mercek sistem verisinin tanimlanmasi Kiiresel ayna Arazi mercegi;
"Kirinim esigi", kusurlar gibi kavramlar1 kullanarak elde edilecek son goriintiiniin kalitesinin
degerlendirilmesi; OSLO da "slider whell" 6zelligini, kullanarak en iyi tasarimin elde
edilmesi Gorme delikleri Optik sistemin degerlendirilmesi.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar
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Ders Kitabi:

[1] Pedrotti, Frank L.; Pedrotti, Leno M.; Pedrotti, Leno S. Introduction to Optics, 3. baski,
Pearson / Prentice Hall, 2007.

Onerilen Kaynaklar:

[1] Hecht, Eugene. Optics, 4. baski, Addison-Wesley, 2002.

[2] Saleh, Bahaa E. A.; Teich, Malvin Carl. Fundamentals of Photonics, 2. baski, Wiley,
2007.

Bu dersi basariyla tamamlayan 6grenciler,
1.  Giiniimiiz teknolojisinde optigin 6nemini agiklayabileceklerdir.

2. Gilinlimiiz teknolojisinde polimerlerin kullanim alanlarini
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orneklendirebileceklerdir.

Optik teorilerinin temel prensiplerini tanimlayabileceklerdir.

Deneysel verileri analiz edebileceklerdir.

Edindikleri bilgi ve becerilerle optik ile ilgili yeni konulari
aciklayabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Sayi Katki Pay1
Devam/Katihm:
o icerik: Ogrencilerin derse devam etmeleri ve katilmalar
o Detayh Degerlendirme Kriterleri: 14 %15

- Derse aktif katilim ve soru sorma

- Sinif-i¢i tartigmalara ve problem ¢dzme siireglerine katki saglayabilme

Laboratuvar:

‘ Uygulama (Sozlii Sinav):
‘ Arazi Calismasi

Derse Ozgii Staj

e  icerik: Smav haftasmna kadar islenen konularin tiimiinii kapsayan

kapsamli sorularin sorulmasi

. . . 4 %15
e  Format: Yiiz ylize. Coktan se¢meli kisa sinav (10-15 dakika)
e Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme
‘ Odev:
Sunum/Jiiri:
Proje:
Seminer/Workshop
Ara Smavlar:
icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
Format: Yiiz yilize. Sinav (90 dakika)
1 %30
Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildigmin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e cerik: Dersin tiim icerigini kapsayan kapsamli sorular 1 %40

Kisa Sinavlar/Stiidyo Kritigi:

e  Format: Yiiz yiize. Sinav (90 dakika)
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Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularmn derinlemesine kavranmig
oldugunun gosterilmesi

-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

Dénem ici Cahsmalarin Basar1 Notuna Katkisi H

Final Sinavinin Basar1 Notuna Katkisi H

TOPLAM H

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

KONULAR

On Hazirhik

Kirmimi.

Konu Anlatimi: FRESNEL KIRINIMI Huygens-Fresnel

Fresnel kirinimi ve Huygens—Fresnel ilkesi
konusuna iligkin ders kitabindan 6n okuma
yapilmasi.

dalgalarin uzayda ilerlemesi.

IKonu Anlatimi: Fraunhofer ve Fresnel Kirmimi,

Kiiresel

Fraunhofer ve Fresnel kirinimi ile kiiresel
dalgalarin uzayda ilerlemesi konusuna
iligkin ders kitabindan 6n okuma yapilmasi.

IKonu Anlatimi: Fresnel yari-devir bolgeleri, Fresnel yontemi.

Fresnel yari-devir bolgeleri ve Fresnel
yontemi konusuna iligskin ders kitabindar
On okuma yapilmasi.

IKonu Anlatimi: Polarizasyon.

konular1 i¢eren bir kisa sinavin yapilmasi.

Kisa Smav 1 (15 dk.): Ders sonunda, derste bu hafta dahil islenen

Polarizasyon  konusuna iligkin  ders|
kitabindan 6n okuma yapilmasi.

IKonu Anlatimi: Dogrusal, Dairesel ve Eliptik Polarizayon.

Dogrusal, dairesel ve eliptik polarizasyon|
konusuna iligkin ders kitabindan 6n okuma
yapilmast.

IKonu Anlatimi: Matris temsili.

Polarizasyonun matris temsili konusuna
iliskin ders kitabindan 6n okuma yapilmasi.

Konu Anlatimi: Polarize Isigm Uretilmesi.

konular1 i¢eren bir kisa sinavin yapilmasi.

Kisa Smav 2 (15 dk.): Ders sonunda, derste bu hafta dahil islenen

Polarize 1518 iiretilmesi konusuna iliskin
ders kitabindan 6n okuma yapilmasi.

IAra Smav 1

Smav haftasina kadar islenen konularin|
tekrar edilmesi.

IKonu Anlatimi:

cOzimil.

Sinif-ici Uygulama (10 dk.): Ara Smav 1 ve Kisa smav soru

Ara Smmav ve Kisa Sinav Sorularmm
¢Ozlimii ve 6zet yapilmasi.

lyansimalar, Yansima ile faz degigimi.

Konu Anlatimi: FRESNEL DENKLEMLERI Dis ve i¢

Fresnel denklemleri, dis ve i¢ yansimalar ve
yansima ile faz degisimi konusuna iligkin
ders kitabindan 6n okuma yapilmasi.

konular1 i¢eren bir kisa sinavin yapilmasi.

Konu Anlatimi: Gradyen Indisli (GRIN) Optik (Fiber Optik).

Kisa Smav 3 (15 dk.): Ders sonunda, derste bu hafta dahil islenen

Gradyen-indisli (GRIN) optik ve fibe
optik konusuna iligkin ders kitabindan &
okuma yapilmasi.

Konu Anlatimi: Teknolojik uygulamalar.

Teknolojik uygulamalar konusuna iligkin|
ders kitabindan 6n okuma yapilmasi.

Konu Anlatimi: Gradyen-Indisi (GRIN) Optik Malzemeler.

Gradyen-indisli (GRIN) optik malzemele
konusuna iliskin ders kitabindan 6n okuma
yapilmasi.

Konu Anlatimi: Teknolojik uygulamalar.

Teknolojik uygulamalar konusuna ili
ders kitabindan 6n okuma yapilmasi.

Konu Anlatimi: Teknolojik uygulamalar.

konular1 i¢eren bir kisa sinavin yapilmasi.

Kisa Sinav 4 (15 dk.): Ders sonunda, derste bu hafta dahil islenen

Teknolojik uygulamalar konusuna ili
ders kitabindan 6n okuma yapilmasi.

Final

islenen konularin tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU
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Etkinlikler Siiresi
(Saat)

Toplam fsyiikii

Ders Saati 3

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Final (Smav Siiresi + Sinav
Hazirhk Siiresi)

Toplam {s yiikii:

Toplam Is yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Optics

CODE

F17.3260

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Physics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Cigdem NUHOGLU

ASSISTANT(S)

This course aims to systematically present advanced topics in optics to students. The
content includes defining lens system data and modeling optical elements such as spherical
mirrors and landscape lenses. Students are expected to evaluate image quality by
considering fundamental concepts such as the diffraction limit and aberrations. In addition,
the course emphasizes the use of OSLO software, where students learn to input lens data,
apply optimization tools such as the “slider wheel,” and analyze various stop and pupil
configurations. In this way, the course seeks to provide both theoretical and practical
understanding of optical design processes.

Introduction to OSLO defining a lens system data spherical mirror landscape lens; assessing
the final design by considering consepts such as "diffraction limit", aberrations; optimizing
using slider whell setup in OSLO stops and pupils optical system evaluation.

Coursebook:

COURSE OBJECTIVES

COURSE CONTENT

[1] Pedrotti, Frank L.; Pedrotti, Leno M.; Pedrotti, Leno S. Introduction to Optics, 3rd

Edition. Pearson / Prentice Hall, 2007.

RECOMMENDED OR REQUIRED

Recommended Readings:
READINGS

[1] Hecht, Eugene. Optics, 4th Edition. Addison-Wesley, 2002.
[2] Saleh, Bahaa E. A.; Teich, Malvin Carl. Fundamentals of Photonics, 2nd Edition.
Wiley, 2007.Photonics 2007 2/E Saleh ve Teich.

Upon successful completion of this course, students will be able to

Course Learning Outcomes 1. Explain the importance of optics in today's technology.

2. Provide examples of the applications of polymers in today's technology.
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3. Define the fundamental principles of optical theories.

4. Analyze experimental data.

5. Explain new topics related to optics using the knowledge and skills they acquire.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.
e  Detailed Assessment Criteria:
14 %15
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving

processes

Laboratory

Application (Oral Examination):

Field Work

Special Course Internship (Work Placement)

e Content: Comprehensive questions covering all topics addressed up to

the exam week
e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %15
e Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in

the course

Homework Assignments:

Presentations/Jury:

Project:

Seminar/Workshop

Midterms:

e  Content: Comprehensive questions covering all topics addressed up to

the exam week

e  Format: Face-to-face written exam. (90 minutes).

e Detailed Assessment Criteria: 1 %30
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

Final:

e  Content: Comprehensive questions covering the entire content of the 1 %40

course

Quizzes/Studio Critics:

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 6/12



e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills

-Demonstration of a thorough understanding of all topics

covered in the course

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
1 Lecture: FRESNEL Diffractio Preliminary reading of the Fresnel diffraction and Huygens—Fresnel
IHuygens-Fresnel Diffraction. principle topic from the coursebook.
ILecture: Fraunhofer and Fresnel Preliminary reading of the Fraunhofer and Fresnel diffraction, and
2 Diffraction, The Free Propagatio the propagation of spherical waves in space topic from the
of a Spherical Wave. coursebook.
3 ILecture: Fresnel half period Preliminary reading of the Fresnel half-period zones and Fresnel
zones, Fresnel procedure. method topic from the coursebook.
Lecture: Polarization.
Quiz 1 (15 min.): A quiz at the . . L .
4 end of the lesson covering the Preliminary reading of the polarization topic from the coursebook.
topics covered in the course this
week.
5 Lecture: Linear, Circular, Preliminary reading of the linear, circular, and elliptical polarization
Elliptical Polarization. topic from the coursebook.
6 Lecture: Matrix Representation. Prel.lmmary reading of the matrix representation of polarization
topic from the coursebook.
Lecture: Production of Polarised
Light.
7 Quiz 2 (15 min.): A quiz at the Preliminary reading of the production of polarized light topic from
. the coursebook.
end of the lesson covering the]
topics covered in the course this
week.
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture:
9 In-Class Practice: Solution to Solution and summary of Midterm and Quiz Questions
Midterm Exam 1 and Quizzes.
Lecture: FRESNE Preliminary reading of the Fresnel equations, external and internal
10 EQUATIONS  External  and reflections, and phase changes upon reflection topic from the
Internal Reflections. coursebook.
Lecture: Graded-Index Optics|
(Fiber Optics).
1 Quiz 3 (15 min.): A quiz at thd Prel.lmmar.y reading of the gradient-index (GRIN) optics and fiber
- optics topic from the coursebook.
end of the lesson covering the
topics covered in the course this
week.
12 Lecture: Technologicall Preliminary reading of the technological applications topic from the
applications. coursebook.
13 Lecture: Graded-Index (GRIN) Preliminary reading of the gradient-index (GRIN) optical materials
Optical Materials. topic from the coursebook.
14 Lecture: Technologicall Preliminary reading of the technological applications topic from the
applications. coursebook.
Lecture: Technological - . . Lo .
o Preliminary reading of the technological applications topic from the
15 applications.
coursebook.
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end of the lesson covering the]
topics covered in the course this
week.

16 IFinal

Review of all topics covered.

ECTS WORKLOAD TABLE

Activities ‘ Number Duration (Hour) Total Workload
T

[ 2

Course Hours

Laboratory H H H

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep.
Duration)

Final (Examination Duration + Examination Prep.

Duration) 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Ogrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1

Temel bilimler ve fizik alaninda
kapsamli bir kuramsal bilgi altyapisi
edinerek, bu bilgileri akademik
diizeyde analiz, yorum ve problem
¢Oziimiinde etkin bigimde
kullanabileceklerdir. /

Use their comprehensive theoretical
knowledge in fundamental sciences
and physics for analysis,
interpretation, and

problem-solving at an academic
level.

1w
(>N
1
1
1

PC-2

Edindikleri uygulamali  bilgileri
fiziksel siireglerin  modellenmesi,
deneysel tasarim ve problem
¢oztimiinde etkili ve amaca yonelik
bi¢imde kullanabileceklerdir./ - -
Apply their practical knowledge
effectively and strategically in
modelling  physical  processes,
experimental design, and
problem-solving.

(EN
&
1

PC-3

Kuramsal ve/veya deneysel
bilgilerini karmagik fizik
problemlerinin ¢dziimiinde etkili
bigimde kullanarak, bu problemlere
yonelik uygun analiz ve modelleme
yontemlerini segip
uygulayabileceklerdir./ - - - - -
Use  their theoretical and/or
experimental knowledge effectively
in solving complex physics
problems by selecting and

applying appropriate analysis and
modelling methods for these
problems.

PC-4

Disiplinleraras1 ~ bir  yaklasimla,

farkli alanlarda edinmis olduklari

bilgileri sentezleyebileceklerdir./ - - - - -
Synthesise  knowledge acquired

from different disciplines through an

interdisciplinary approach.
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PC-5

Fizik biliminin temel ve uygulamali
alanlarinda edindikleri bilgi
birikimlerini ve kuramsal analiz,
deneysel uygulama ve sayisal
modelleme ve hesaplamal: fizik
araglarini kullanma ve gelistirme
becerilerini, kuramsal fizik, niikleer
fizik, yogun madde fizigi, yiiksek
enerji fizigi, nanoteknoloji,
yenilenebilir/alternatif enerji
teknolojileri,

ileri malzeme tasarimi, niikleer
teknoloji ve kuantum teknolojileri
gibi disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarmnda
gelistirebileceklerdir./

Advance their acquired knowledge
in the fundamental and applied
fields of physics and their skills in
theoretical

analysis, experimental application,
numerical modelling and using and
developing computational physics
tools in both

disciplinary and interdisciplinary
areas of specialisation such as
theoretical physics, nuclear physics,
condensed matter physics,

high energy physics,
nanotechnology,
renewable/alternative energy

technologies, advanced materials
design, nuclear
technology, and
technologies.

quantum

PC-6

Fizik alaninda yaygin olarak
kullanilan bilgisayar ve yapay zeka
teknolojileri ile en az bir
programlama dilini, problemleri
¢Ozmek, veri analizi yapmak ve
simiilasyonlar gergeklestirmek igin
etkin bi¢imde kullanabileceklerdir./
Use at least one programming
language and computer and artificial
intelligence technologies widely
employed in

physics for problem-solving, data
analysis, and simulations.
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PC-7

Fizik ve ilgili alanlardaki kariyer
firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini
belirleyebilecekler ve bu hedeflere
ulagmak icin hayat boyu 6grenme
stratejilerini kullanabileceklerdir./
Follow scientific and technological
developments in physics and related
fields, assess career opportunities,
identify

personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

PC-8

Bilimsel aragtirmalarini ve mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglar1 ve
toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite
standartlar1

ile evrensel degerler dogrultusunda
ve sosyal sorumluluk bilinci ve
adalet duygusuyla hareket
edebileceklerdir./

Act with a sense of social
responsibility and justice and in
accordance with professional ethical
principles, quality

standards, and universal values by
taking into account potential legal
and societal consequences of their
scientific research

and professional activities.

PC-9

Bireysel olarak ya da takimlarda
etkin bi¢gimde ¢alisabileceklerdir./
Work effectively both independently
and as part of a team.

PC-10

Fizik alaninda, giivenilir bilgi
kaynaklarina  ulagarak literatiir
taramast yapabilecekler ve
akademik  arastirma  tasarlayip
yiiriitebileceklerdir./

Access reliable sources of
information,  conduct literature
reviews, and design and carry out
academic research in the

field of physics.
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PC-11

Ileri diizey fizik konularin, teorileri,
arastirmalar1 ve problem
¢ozlimlerini, fizik terminolojisi
kullanarak Tiirkce ve Ingilizcede
tiim paydaslara sozlii ve yazili
olarak

aktarabileceklerdir./ - - - -
Effectively communicate topics,
theories, research, and problem
solutions in physics to all relevant
stakeholders using

appropriate physics terminology,
both orally and in writing, in
Turkish and in English.

PC-12

Laboratuvar ¢alismalarinda, bilimsel
veri toplayarak teknik ve/veya
bilimsel raporlar hazirlayabilecek ve
mevcut raporlari
yorumlayabileceklerdir./ Collect - - - -
scientific data during laboratory
work, prepare technical and/or
scientific reports and interpret
existing

reports.
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