FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Fizik

DERSIN ADI

Astrofizik

DERSIN KODU

FIZ3340

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

ingilizce, Tiirkge

DERSIN SEVIYESI

Lisans

DERSIN TURU

Se¢meli @Fizik Lisans Programi

DERSIN KATEGORISi

Uzmanlik Alan Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Hikmet YUKSELICI

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilerin yildizlarin yapisint ve evrim siireglerini detayli bir bi¢imde
ogrenmelerini saglamaktir. Temel fizik yasalar cercevesinde, yildizlarin dogumdan o6liime kadar
gecirdigi evrelerin gbzlemsel verilerle incelenmesi hedeflenmektedir.

DERSIN iCERIGI

Yildizlarin genel oOzellikleri; enerji iretimi ve iletimi; yildiz olusumu ve evrimi; maddenin
ozellikleri; yoz madde; gozlemsel astronominin kavramlari; spektrum ¢éziimleme; 151n1m; maddenin
atomik Ozellikleri; niikleer enerji kaynaklari; yildizsal evrime giris; ana siiregten uzakta evrim;
gbzlemsel astronomi.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

Ders Kitabi:
Bowers Richard, Deeming Terry, Astrophysics I Stars, Johns and Barlett Publishers, Inc., Boston ,
1984

Bu dersi basarryla tamamlayan 6grenciler,
1. Fizik teorilerine iliskin temel kuramsal bilgileri tanimlayabileceklerdir.
Alanindaki kavramlar: ve bilimsel diisliince yontemlerini aciklayabileceklerdir.

Edindigi kuramsal bilgileri fiziksel problemlerin ¢6ziimiinde uygulayabileceklerdir.

Deneysel verileri anlamli sonuglara ulagmak iizere yorumlayabileceklerdir.

2
3
4. Bilimsel verilere dayanarak fiziksel siiregleri analiz edebileceklerdir.
5
6

Ay ve gezegenlerin temel 6zelliklerini ve hareketlerini betimleyebileceklerdir.

DEGERLENDIRME SISTEMI
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Etkinlikler Say1 Katki Pay1

‘ Devam/Katihim: H H

‘ Uygulama (Sozlii Sinav): H H

‘ Laboratuvar: H H ‘

‘ Arazi Calismasi: H H

Derse Ozgii Staj:

‘ Kisa Siav/Stiidyo Kritigi: H 1 H %2 ‘
Odev:
e icerik: Derste islenen konularla ilgili 6devlerin verilmesi
1 %18
e  Format: Yazili raporlar
‘ Sunum/Jiiri: H H ‘
| Proje: | | |
‘ Seminer/Workshop: H H ‘
Ara Simav:
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan sorular.
1 %40
e  Format: Yazili Sinav
e  Detayh Degerlendirme Kriterleri:
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yazili Sinav
e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
-leri diizey problem ¢Ozme becerilerinin kullanilabilmesi
‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60 ‘
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 ‘
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk

1. Yidizlarin  genel  ozellikleri  konusunu
1 IKonu Anlatimi: Yildizlarin genel 6zellikleri incelenmesi
Kaynak: Ders Kitab1

1. Enerji iiretimi ve iletimi konusunun incelenmesi

2 IKonu Anlatimi: Enerji iiretimi ve iletimi Kaynak: Ders Kitabi

1. Yidiz olusumu ve evrimi konusunu
3 IKonu Anlatimi: Yildiz olusumu ve evrimi incelenmesi
Kaynak: Ders Kitab1

1. Maddenin 6zellikleri konusunun incelenmesi

4 IKonu Anlatimi: Maddenin 6zellikleri Kaynak: Ders Kitabi

1. Yoz madde konusunun incelenmesi

5 IKonu Anlatimi: Yoz madde Kaynak: Ders Kitabi
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1. Gozlemsel astronominin kavramlar1 konusunu
6 IKonu Anlatimi: G6zlemsel astronominin kavramlari incelenmesi
Kaynak: Ders Kitab1
. - 1. Spektrum ¢6ziimleme konusunun incelenmesi
7 Konu Anlatimi: Spektrum ¢oziimleme Kaynak: Ders Kitabi
8 Ara Smav 1 Smav ) haftasina . kadgr islenen konulari
tiimiiniin tekrar edilmesi.
1. Isinim konusunun incelenmesi
9 IKonu Anlatimi: [sinim Kaynak: Ders Kitabi
1. Maddenin atomik Ozellikleri  konusunu
10 IKonu Anlatimi: Maddenin atomik 6zellikleri incelenmesi
Kaynak: Ders Kitab1
1. Nikleer enerji  kaynaklar konusunu
11 IKonu Anlatimi: Niikleer enerji kaynaklari incelenmesi
Kaynak: Ders Kitab1
12 Konu Anlatum:: Yildizsal evi .. 1. Yildizsal evrime giris konusunun incelenmesi
onu Anlatimi: Yildizsal evrime girig Kaynak: Ders Kitabi
1. Ana siliregten uzakta evrim konusunu
13 IKonu Anlatimi: Ana siiregten uzakta evrim incelenmesi
Kaynak: Ders Kitab1
IKonu Anlatimi: G6zlemsel astronomi 1. Gozlemsel astronomi konusunun incelenmesi
14 .
Kaynak: Ders Kitab1
1. Tim islenmis konularin genel olarak tekra
15 IKonu Anlatimi: Genel tekrar edilmesi
Kaynak: Ders Kitab1
16 Final Islenen konularmn tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

Say1 Siiresi (Saat)
| 14| 3

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav Hazirhk
Siiresi)

Toplam is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:

COURSE INFORMATION FORM
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Astrophysics

CODE

FIZ3340

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

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

Hikmet YUOKSELICI

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide students with a detailed understanding of the structure and
evolutionary processes of stars. Within the framework of fundamental physics, it focuses on
examining the stages that stars undergo from birth to death, supported by observational
data.

COURSE CONTENT

General properties of stars; energy generation and transport; star formation and evolution;
properties of matter; degenerate matter; concepts of observational astronomy; spectral
analysis; radiation; atomic properties of matter; nuclear energy sources; introduction to
stellar evolution; post-main-sequence evolution; observational astronomy.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Bowers Richard, Deeming Terry, Astrophysics I Stars, Johns and Barlett Publishers, Inc.,
Boston , 1984

Course Learning Outcomes

Upon successful completion of the course, students will be able to
Define the fundamental theoretical concepts related to physical theories.
Explain key concepts in the field and methods of scientific reasoning.
Apply theoretical knowledge to the solution of physical problems.
Analyze physical processes based on scientific data.
Interpret experimental data to reach meaningful conclusions.

Describe the fundamental properties and motions of the Moon and planets.

EVALUATION SYSTEM
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Activities Percentage of Grade

‘ Attendance/Participation:

‘ Laboratory

‘ Application (Oral Examination)

‘ Field Work

‘ Special Course Internship (Work Placement)

‘ Quizzes/Studio Critics:

Homework Assignments:
e  Content: Assigning homeworks related to covered topics.

e  Format: Written reports

‘ Presentations/Jury:

‘ Project:

‘ Seminar/Workshop

Midterms:

e  Content: Conceptual and problem-solving questions covering all topics
studied up to the exam week

Format: Written exam.

Content: Comprehensive questions covering the entire content of the
course

Format: Written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of a thorough understanding of all topics
covered in the course

-Ability to apply advanced problem-solving skills

‘ Percentage of In-Term Studies %60 ‘

‘ Percentage of Final Examination %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
1 Lecture: General propertics of stars 1. Review of the topic: General properties of stars. Source:
Coursebook.
2 Lecture: Energy generation and transport 1. Review of the topic: Energy generation and transport.

Source: Coursebook.

. . 1. Review of the topic: Star formation and evolution.
3 Lecture: Star formation and evolution P
Source: Coursebook.

1. Review of the topic: Properties of matter. Source:

4 Lecture: Properties of matter
P Coursebook.
1. Review of the topic: Degenerate matter. Source:
5 Lecture: Degenerate matter Coursebook.
. 1. Review of the topic: Concepts of observational
6 Lecture: Concepts of observational astronomy p P

astronomy. Source: Coursebook.
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1. Review of the topic: Spectral analysis. Source:

7 [Lecture: Spectral analysis Coursebook.

8 Midterm 1 Review of all topics covered up to the exam week.

9 Lecture: Radiation 1. Review of the topic: Radiation. Source: Coursebook.

10 Lecture: Atomic properties of matter 1. Review of the topic: Atomic properties of matter.

Source: Coursebook.

1. Review of the topic: Nuclear energy sources. Source:

11 Lecture: Nuclear ener rces
ecture: Nuclear energy sou Coursebook.
. . 1. Review of the topic: Introduction to stellar evolution.
12 Lecture: Introduction to stellar evolution ¢ p
Source: Coursebook.
. . . Revi f the topic: Post-main- e lution.
13 Lecture: Post-main-sequence evolution ! cview of fhe fopic: Fos fn-sequence evotution
Source: Coursebook.
. 1. Review of the topic: Observational astronomy. Source:
14 Lecture: Observational astronomy. p Y
Coursebook.
15 Lecture: General review of the previous topics 1. Review of the previous topics. Source: Coursebook.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload

Course Hours 3 42

Laboratory

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) 15

Final (Examination Duration + Examination Prep. Duration) 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1t Matrisi

PC-1 Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve problem ¢odzlimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic

I
I
I
I
I
I~

level.
Pg-z Uygulamal1 bilgilerini
fiziksel stireclerin

modellenmesi, deneysel tasarim
ve problem ¢dziimiinde etkili ve
amaca yonelik bi¢imde
kullanabileceklerdir. / Apply
their ~ practical  knowledge
effectively and strategically in
modelling physical processes,
experimental  design, and
problem-solving.

PS ‘-3 Kuramsal ve/veya

deneysel bilgilerini karmagik
fizik problemlerinin ¢dziimiinde
etkili bigimde kullanarak, bu
problemlere  yonelik uygun
analiz ve modelleme
yontemlerini se¢ip
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.

Pg-4 Disiplinleraras1  bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge acquired - - - - - -
from  different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamal1 fizik araglarini
kullanma ve geligtirme
becerilerini, kuramsal fizik,
niikleer fizik, yogun madde - - - - - -
fizigi, yiliksek enerji fizigi,
nanoteknoloji,
yenilenebilir/alternatif ~ enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum  teknolojileri  gibi
disiplin-i¢i ve disiplinlerarast
uzmanlik alanlarinda

I
I
I
I
I
I~

1w
1w
I
1w
I
|
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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

Pg-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zekd teknolojilerini,
problemleri  ¢ozmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
igin etkin bicimde - - - - - -
kullanabileceklerdir. / Use at
least one programming
language and computer and
artificial intelligence

Technologies widely employed
in physics for problem-solving,
data analysis, and simulations.

PC-7  Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak igin hayat
boyu Ogrenme  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
aragtirmalarini1 ve  mesleki
faaliyetlerini yiirtitiirken

dogabilecek hukuksal sonuglari
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
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societal consequences of their
scientific research and
professional activities.

Pg-9 Bireysel olarak ya da

takimlarda  etkin  bigimde
calisabileceklerdir. /  Work = = = = = =
effectively both independently
and as part of a team.

PC-10 Fizik alaninda
giivenilir  bilgi  kaynaklarina
ulagarak literatiir =~ taramasi
yapabilecek  ve  akademik
arastirma tasarlayip
yiriitebileceklerdir. / Access - - - - - =
reliable sources of information,
conduct literature reviews, and

design and carry
out academic research in the
field of physics.
PS‘-ll Fizik  konularini,
teorileri, aragtirmalar1 ve

problem  ¢oziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sézlii ve yazih
olarak etkili bigimde
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
caligmalarinda  bilimsel veri
toplayarak  teknik  ve/veya

bilimsel rap()rlar
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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